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1.0  INTRODUCTION 

1.1  Background 

The  Ontario  Water  Resources  Commission  undertook  benthic  surveys  of  the 
Kaministikwia  River  and  Thunder  Bay  in  October  1965  and  August  1966  "to  reveal  the 
impact  of  a  number  of  pollution  sources  on  the  biota  of  the  lower  Kaministikwia  River 
and  adjacent  Thunder  Bay,  and  to  relate  these  findings  to  fishing  success  in  these  waters" 
(German,  1967).  These  surveys  showed  that  tubificid  worms  accounted  for  almost  all  of 
the  benthos  in  the  river  between  the  Great  Lakes  Paper  Company  and  the  river  mouth. 
Tubificid  densities  reached  a  maximum  of  430,000/m2  (40,000  ft  ),  at  a  location  just 
downstream  of  Ogilvie  Flour  Mills  (presently  Industrial  Grain  Products  Limited).  Benthic 
fauna  were  found  to  be  absent  in  1966  in  an  area  of  heavy  wood  fibre  deposition  at  the 
mouth  of  the  Mission  Channel.  The  area  offshore  of  the  Kaministikwia  River  extending 
past  the  Welcome  Islands  (about  5  km  from  the  river  mouth)  showed  the  effects  of 
organic  pollution,  with  tubificids  remaining  dominant.  The  most  severely  affected  area 
extended  lakeward  for  1  to  2  km  from  the  river  mouth.  Benthic  sampling  locations  and 
survey  results  in  1965  and  1966  are  provided  in  Appendix  1. 

Pugh  (1979)  surveyed  the  benthos  of  the  McKellar  and  Kaministikwia  channels  of  the 
lower  river  in  3uly  1975  to  provide  a  background  database  prior  to  the  development  of 
the  Thunder  Bay  Terminals  bulk  coal  handling  facilities  on  McKellar  Island.  Results  of 
this  survey  indicated  some  improvements  in  the  degree  of  organic  pollution  since  1965 
and  1966,  with  lower  organism  densities  (maximum  of  1 15,592/m  )  and  greater  numbers 
of  insects  and  molluscs,  although  sludgeworms  remained  dominant.  Benthic  sampling 
locations  and  survey  results  in  1975  are  provided  in  Appendix  2. 

Beak  Consultants  Limited  (BEAK)  surveyed  the  benthos  in  the  lower  Mission  Channel  and 
at  stations  in  the  bay  near  the  river  mouth  on  several  occasions  between  1977  and  1985  in 
a  study  that  documented  the  effects  of  the  Thunder  Bay  Generating  Station  Extension  on 
the  aquatic  environment  (McKee  et_aL,  1987).  These  surveys  showed  that  the  benthos  of 
the  lower  Mission  Channel  continued  to  be  characterized  by  high  densities  of  pollution- 
tolerant  tubificids  (49,000/m2  to  430,000/m2).  Benthos  in  the  nearshore  lake  adjacent  to 
the  river  mouth  were  characterized  by  lower  organism  densities  and  greater  numbers  of 
taxa,     with     the     polychaete     worm     Manayunkia  speciosa     being     dominant     on     some 
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occasions.  Polychaetes  were  found  in  the  Mission  Channel  for  the  first  time  in  1985, 
suggesting  an  improvement  in  conditions  relative  to  the  preceding  years.  A  cluster 
analysis  of  the  data  showed  that  the  benthic  community  of  the  lower  river  was  distinct 
from  those  in  the  nearby  lake  within  the  river  plume  area,  and  that  spatial  differences  in 
benthic  community  structure  could  not  be  related  to  the  discharge  of  heated  water  from 
the  generating  station.  Sampling  station  locations  and  survey  results  for  the  1977-1985 
period  are  provided  in  Appendix  3. 

1.2         Objectives 

The  Ontario  Ministry  of  the  Environment  (MOE)  carried  out  an  extensive  survey  of  the 
benthos  of  the  lower  Kaministikwia  system  and  river  mouth  area  in  the  summer  of  1985 
to  document  community  structure  as  it  relates  to  water  quality  and  substrate 
composition,  and  to  assess  the  degree  of  change  that  has  occurred  since  1965  and  1966  in 
response  to  pollution  abatement  programs  implemented  by  industry  and  the  municipality 
over  the  two  decades  separating  the  surveys. 

BEAK  was  contracted  to  identify  and  enumerate  the  benthic  invertebrates  in  the  samples 
collected  by  the  MOE,  and  to  compare  the  results  of  the  1985  survey  with  data  from  the 
earlier  surveys.   This  report  documents  the  results  of  this  analysis. 
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2.Q  METHODS 

2.1  Study  Area 

The  Kaministikwia  River  originates  approximately  64  km  northwest  of  Thunder  Bay,  and 
drains  a  watershed  area  of  about  7,730  km.  Twin  tributaries  coliect  controlled 
discharges  from  Ontario  Hydro  storage  reservoirs  and  Shebandowan  Lake  and  Dog  Lake. 
From  its  source,  the  Kaministikwia  River  flows  southward  over  Silver  Fails,  and  changes 
to  an  easterly  course  about  4.8  km  downstream  from  Kakabeka  Falls.  Downstream  of 
Kakabeka  Falls,  the  gradient  is  lower  and  the  river  follows  a  winding  course.  The  lower  8 
km  reach  from  the  Westfort  Turning  Basin  to  the  mouth  has  been  dredged  to  a  nominal 
depth  of  7.6  m  for  shipping.  The  average  discharge  at  the  furthest  downstream  point 
gauged  by  Environment  Canada  (Kakabeka  Falls)  is  53.5  m3/s.  Three  kilometers  from  its 
mouth,  the  Kaministikwia  River  divides  into  three  distributaries  -  the  Kaministikwia,  the 
McKellar  and  the  Mission  Channels,  which  carry  approximately  40%,  18%  and  42%  of  the 
total  discharge,  respectively  (Ontario  Hydro,  1975).  Benthic  surveys  have  concentrated 
on  the  lower  river  from  the  Westfort  Turning  Basin  and  an  area  immediately  upstream,  to 
the  area  of  the  mouths  of  the  three  distributaries.  This  lower  stretch  of  the  river 
receives  wastewaters  from  a  large  pulp  and  paper  complex  (discharging  to  the  Westford 
Turning  Basin),  a  grain  processing  facility,  and  a  sewage  treatment  plant,  receives  runoff 
from  residential  and  heavy  industrial  areas,  and  is  heavily  used  for  commercial  shipping 
and  recreational  boating. 

12.  Survey  Methods 


e 


Benthic  invertebrates  were  collected  from  23  transects  established  perpendicular  to  th 
river  flow  from  about  1  km  upstream  of  the  Westfort  Turning  Basin,  to  the  dredged 
channels  extending  into  Thunder  Bay  from  the  mouths  of  the  distributaries  (Figure  2.1). 
Two  transects  (7  and  8)  are  located  upstream  from  the  largest  source  of  organic  loadings 
into  the  river,  and  therefore  serve  as  controls  for  the  remaining  downstream  transects. 

Five  samples  were  generally  collected  from  each  transect,  using  a  standard  Ponar  grab 
that  samples  an  area  of  0.05  m  of  bottom  sediment.  Samples  1  and  5  from  each 
transect  were  taken  in  the  shallow  "littoral"  zone  nearshore  (usually  1  to  2  m  deep), 
samples  3  and  4  from  the  middle  of  the  slope  connecting  the  littoral  areas  to  the  channel 
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FIGURE  2.1:  LOWER  K AMINIST1KWIA  RIVER  STUDY  AREA,  SHOWING  IW>  IJF.NTHIC  SURVF:Y  TRANSECTS 


bottom  (usually  2.5  to  4  m  deep),  and  sample  3  from  the  channel  bottom,  which  is  usually 
about  8  m  deep  downstream  of  the  turning  basin.  Samples  1  to  5  were  sampled 
progressively  from  the  left  to  the  right  bank,  as  seen  when  facing  downstream. 
Sediments  that  were  sampled  consisted  primarily  of  fine  silts  and  very  fine  sands, 
although  fine  to  medium  sands  are  found  in  some  areas  immediately  upstream  of  the 
turning  basin,  at  river  mouth  areas  and  along  the  littoral  margins  of  the  river.  After 
collection,  samples  were  seived  through  a  U.S.  #30  mesh.  Samples  were  subsequently 
sorted  to  remove  extraneous  coarse  debris,  and  the  organisms  preserved  in  80%  ethanol. 

Before  identification,  many  of  the  samples  with  high  numbers  of  organisms  were 
subsampled  by  splitting  the  sample  into  fractions.  Rare  groups  of  organisms  (e.g., 
insects,  molluscs  and  Crustacea)  in  larger  samples  were  sorted  from  larger  fractions  of 
the  sample  than  were  the  more  abundant  groups  (e.g.,  oligochaetes).  After  sorting  and 
subsampling,  oligochaetes  and  chironomids  were  mounted  in  CMCP-10  mounting  medium 
on  microscope  slides.  Chironomids  were  generally  decapitated  to  facilitate  clearing  of 
the  head  capsule.  Mounted  specimens  were  allowed  to  clear  over  several  days  before 
identification.  Benthic  identifications  followed  the  scheme  used  by  Pennak  (1978)  except 
for  Mollusca,  Oligochaeta  and  Chironomidae.  Mollusc  identifications  followed  Clarke 
(1973)  and  Mackie  et_aL_  (198Q),  Oligochaeta  followed  Brinkhurst  and  Jamieson  (1971)  and 
Hiltunen  and  Klernm  (1980),  and  Chironomidae  followed  Oliver  and  Roussel  (1983). 
Samples  were  identified  by  two  taxonomists.  Identifications  were  cross-checked  to 
ensure  agreement  in  the  taxonomy.  All  samples  were  enumerated  by  species,  and 
densities  expressed  on  a  whole  sample  basis. 

Several  indexes  were  calculated  from  the  benthic  data,  including  the  number  of  taxa, 
total  density,  species  diversity  using  the  Shannon  formula,  species  richness  and  evenness. 

Diversity 

H'     =     -£  (ni/n)  log2  (ni/n) 

where:   n        -     total  number  of  individuals  collected  in  the  sample 
ni      =     number  of  individuals  in  the  ith  species 
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Species  Richness 

SR    =     (S-D/lnn 
where:   S       =     number  of  species 
Evenness 

J'      =     H'/log  5 

For  diversity,  richness  and  evenness  calculations,  immature  capilliform  and  non- 
capilliform  tubificids  were  assigned  to  the  corresponding  capilliform  and  non-capilliform 
adults  in  proportion  to  the  numbers  of  each  species  represented  in  the  adult  assemblage. 
If  no  adults  were  present,  immatures  were  assumed  to  belong  to  one  species.  Also, 
chironomid  pupae  were  treated  as  a  distinct  species. 
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3.0  RESULTS  AND  DISCUSSION 

3.1  1985  Results 

A  detailed  listing  of  species,  densities,  diversities,  richness  and  evenness  for  each  sample 
is  provided  in  Table  1  of  Appendix  *.  A  summary  of  data  by  transect  is  provided  in  Table 
3.1. 

The  distribution  and  species  composition  of  benthic  communities  in  1985  varied 
considerably  within  transects.  On  most  transects,  the  highest  diversities  occurred  at 
littoral  stations,  probably  due  to  the  habitat  diversity  provided  by  rooted  aquatic  plants 
in  many  of  these  areas.  These  locations  also  usually  had  the  highest  numbers  of  taxa  and 
species  richness  within  most  transects.  The  highest  densities  typically  occurred  either  on 
the  channel  slopes  or  on  the  channel  bottom.  These  patterns  were  less  evident  upstream 
of  the  turning  basin  where  the  river  is  not  dredged,  and  at  river  mouth  areas  and  beyond 
where  the  "littoral"  locations  are  somewhat  deeper  and  lack  rooted  aquatic  plant 
growth.  At  some  transects,  however,  the  deeper  locations  had  relatively  low  densities  of 
organisms,  apparently  due  to  the  effects  of  dredging  and  disturbance  of  the  sediments  by 
passing  ship  traffic. 

At  Transects  7  and  8  upstream  of  major  sources  of  industrial  loadings,  benthic  densities 
were  low  at  most  locations  (generally  *,000/m  or  less),  with  no  strong  predominance  of 
any  group.  Commonly  encountered  species  included  some  which  are  generally  intolerant 
of  heavy  organic  pollution.  Notable  among  these  is  the  mayfly  Hexagenia,  which  may 
become  eliminated  or  greatly  reduced  in  numbers  in  areas  that  become  eutrophic,  as 
observed  in  western  Lake  Erie  (Cook  and  Johnson,  197*),  and  in  waters  contaminated  by 
oil  and  grease  (Hiltunen  and  Schloesser,  1983),  as  may  occur  downstream  in  the 
Kaministikwia  River  due  to  shipping,  boating  and  industrial  runoff.  The  polychaete 
Manayunkia  speciosa,  while  considered  indicative  of  organic  enrichment  when  abundant 
(Cook  and  Johnson,  197*;  Poe  and  Stephan,  1975),  is  intolerant  of  heavy  organic  pollution 
and  depleted  dissolved  oxygen  levels  (Mackie  and  Oadri,  1971).  The  tubificid  Aulodrilus, 
a  genus  considered  indicative  of  mesotrophy  rather  than  eutrophy  in  the  Great  Lakes 
(Cook  and  Johnson,  197*),  was  also  common  at  Transects  7  and  8.  One  location  on 
Transect  7  supported  very  high  densities  of  tubificids  (153,000/m*),  consisting  primarily 
of  pollution-tolerant  Limnodrilus  spp.,  indicating  that  areas  of  organic  enrichment  also 
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TABLE  3.1:  SUMMARY  STATISTICS  ON  THE  1985  BENTHIC  COMMUNITY  IN  THE 

LOWER  KAMINISTIKWIA  RIVER 


Density 

No. 

Transect 

(No/m2) 

Taxa 

Diversity 

Richness 

Evenness 

7 

60-153,000 

3-18 

0.47-2.92 

0.34-3.85 

0.24-1.00 

8 

40-680 

2-11 

1.0-3.2 

1.44-3.19 

0.90-1.00 

9 

22,300-86,500 

3-8 

0.25-1.93 

0.25-0.90 

0.16-0.74 

11 

33,900-376,000 

2-8 

0.77-1.65 

0.11-0.94 

0.45-0.98 

12 

360-105,000 

2-8 

0.8-2.50 

0.12-2.08 

0.31-0.99 

13 

1,400-118,000 

3-8 

0.56-2.38 

0.23-1.65 

0.20-0.79 

14 

1,040-94,080 

3-10 

0.81-2.47 

0.25-2.28 

0.43-0.82 

15 

2,080-35,700 

2-11 

0.65-2.50 

0.27-2.37 

0.47-0.72 

16 

4,960-1,120,000 

2-10 

0.49-1.59 

0.20-1.81 

0.24-0.68 

17 

4,700-532,000 

2-17 

0.30-3.08 

0.21-3.11 

0.30-0.75 

IS 

12,100-338,000 

2-17 

0.39-3.01 

0.21-2.65 

0.24-0.74 

19 

19,200-169,000 

4-11 

0.35-1.85 

0.44-1.60 

0.17-0.51 

20 

6,580-55,400 

5-17 

1.37-3.2 

0.65-2.80 

0.39-0.78 

21 

260-7,740 

4-13 

1.54-2.79 

1.34-2.68 

0.51-0.99 

22 

20-6,640 

1-10 

0-3.57 

♦-3.91 

*-0.87 

23 

7,900-82,000 

5-18 

0.58-2.22 

0.66-2.48 

0.25-0.62 

24 

460-28,100 

2-13 

0.33-2.52 

0.32-2.55 

0.21-0.84 

25 

620-29,900 

9-15 

1.88-2.98 

1.84-3.20 

0.48-0.86 

27 

28,020-174,000 

3-13 

0.42-1.34 

0.33-1.79 

0.26-0.58 

28 

1,520-60,500 

4-14 

0.42-2.87 

0.62-3.23 

0.18-0.75 

29 

1,140-14,400 

3-8 

0.67-2.68 

0.64-1.98 

0.42-0.89 

30 

0-990 

0-8 

*-2.33 

*-2.22 

♦-0.90 

3  1 

160-9,080 

4-12 

1.75-2.38 

1.61-2.14 

0.61-0.88 

32 

60-5,140 

3-13 

1.58-3.15 

1.32-3.16 

0.58-1.00 

*  Undefined  values  resulting  from  zero  counts  or  division  by  zero. 


occur  upstream  of  the  major  industrial  sources.  This  high  density  may  be  associated  with 
a  zone  of  organic  deposition. 

The  benthic  assemblage  at  Transect  9  consisted  almost  entirely  of  high  densities  of 
Limnodrilus  spp.  and  Tubifex  tubifex,  indicating  heavy  organic  enrichment.  This  transect 
is  immediately  downstream  from  a  diffuser  carrying  effluent  from  the  pulp  and  paper 
complex,  and  the  benthic  community  reflects  the  effects  of  organic  enrichment  from  this 
source.  Variations  in  the  community  across  the  transect  were  small,  suggesting 
relatively  complete  dispersion  across  the  river  by  the  diffuser. 

Transect  11  supported  extremely  high  densities  (greater  than  200,000/m  )  at  four  of  the 
five  stations  sampled,  with  nearly  all  of  the  organisms  consisting  of  a  pollution-tolerant 
Limnodrilus-T.  tubifex  assemblage.  These  densities  are  similar  to  or  greater  than  the 
tubificid  densities  reported  in  the  most  polluted  sections  of  Toronto  Harbour  in  1969 
(Brinkhurst,  1970).  (Densities  have  subsequently  fallen  in  Toronto  Harbour,  reflecting 
improvements  in  environmental  conditions  (BEAK  et_aL,  1987).)  The  extreme  densities 
of  tubificids  found  at  Transect  11  can  be  attributed  primarily  to  the  organic  loadings 
discharged  to  the  turning  basin  immediately  upstream.  Reduced  tubificid  densities  and 
the  presence  of  low  numbers  of  sensitive  forms  such  as  Hexagenia  and  caddisflies  at  one 
littoral  station  probably  reflect  local  effects  of  a  shoreline  plant  community,  higher 
oxygen  levels  due  to  wave  wash  near  the  shoreline,  and  perhaps  a  greater  degree  of 
effluent  dilution. 

Transects  12  to  15,  located  between  Transect  11  and  the  beginning  of  the  Mission 
Channel,  were  dominated  by  tubificids,  primarily  Limnodrilus  spp.,  but  tended  to  support 
lower  densities  of  T.  tubifex,  and  greater  numbers  of  other  taxa  including  naidids, 
insects,  and  the  tubificid  Aulodrilus  pluriseta,  a  species  that  was  absent  from  the  most 
polluted  areas  of  Toronto  Harbour  in  1969  (Brinkhurst,  1970).  The  increase  in  diversities, 
the  greater  numbers  of  more  sensitive  taxa,  the  reduction  in  T.  tubifex  densities,  and  a 
general  decrease  in  total  densities  to  less  than  120,000  rrr  reflect  some  degree  of 
recovery  between  Transect  11  and  Transects  12  to  15. 

Benthic  densities  at  Transects  16  and  17  show  a  considerable  increase  relative  to  those 
observed  at  the  three  transects  immediately  upstream.  Densities  at  Transects  16  and  17 
reached  1,120,000/m2  and  532,000/m2,  respectively  -  densities  which,  to  our  knowledge, 
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exceed  any  others  reported  in  the  Great  Lakes  basin.  The  assembiage  at  four  of  the  five 
locations  on  each  transect  consisted  almost  exclusively  of  Limnodrilus  spp.,  T.  tubifex 
and  Spirosperma  ferox,  with  substantial  numbers  of  any  other  groups  occurring  only  at 
the  littoral  stations  located  near  the  east  river  bank.  These  locations  are  influenced  by 
organic  loadings  from  a  grain  processing  facility  which  discharges  an  organic -rich 
effluent  near  the  west  bank  in  the  vicinity  of  Transect  16. 

Tubificid  densities  generally  declined  with  distance  downstream  of  Transect  17  in  the 
Kaministikwia  River,  with  maximum  total  densities  falling  from  338,000/m  at  Transect 
18  to  169,000/m2  at  Transect  19,  55,400/m2  at  Transect  20,  7,740/m2  at  Transect  21  and 
6,640/m2  at  Transect  22.  Benthos  at  the  channel  bottom  and  on  the  channel  slopes  of 
Transects  18  and  19  remained  dominated  by  Limnodrilus  spp.,  T.  tubifex  and  S^  ferox, 
with  chironomids  (particularly  Procladius)  appearing  in  greater  numbers  at  Transect  19 
than  found  at  the  most  impacted  locations  on  Transects  16  and  17.  As  observed  at 
Transects  16  and  17,  one  littoral  station  on  each  of  Transects  18  and  19  supported  lower 
total  densities  and  greater  diversities  than  other  locations  on  the  same  transects, 
probably  due  to  a  greater  habitat  diversity  provided  by  plant  growth  along  the  river 
bank.  Transects  20  to  22  demonstrate  the  increasing  effect  of  dilution  by  relatively 
unpolluted  lake  water,  with  tolerant  tubificids  declining  in  relative  and  absolute 
abundance,  and  less  tolerant  forms  such  as  Stylodrilus  heringianus  and  Monodiamesa, 
which  are  classified  by  Cook  and  Johnson  (1974)  as  oligotrophy  forms,  M.  speciosa,  and 
several  other  arthropods  and  molluscs  increasing  in  abundance  with  distance  in  the 
lakeward  direction.  The  benthic  community  shows  no  apparent  response  due  to  sewage 
effluents  at  Transect  20,  probably  due  to  effective  sewage  treatment  and  ample 
dispersion  in  the  area.  The  paucity  of  benthos  in  Sample  2  from  Transect  22  probably 
reflects  the  effects  of  bottom  scour  by  marine  traffic,  dredging,  or  habitat  deficiency. 

The  benthic  communities  found  at  Transects  23,  24  and  25  in  the  McKellar  Channel  also 
tend  to  show  a  decrease  in  densities  with  downstream  distance,  although  maximum 
densities  of  82,000/m2,  28,100/m2  and  29,900/m2  at  Transects  23,  24  and  25, 
respectively,  are  somewhat  reduced  relative  to  densities  at  comparable  transects  (18,  19 
and  20)  in  the  Kaministikwia  Channel.  This  lower  density  may  be  attributed  in  part  to  a 
greater  flow  of  the  grain  processing  effluent  down  the  Kaministikwia  Channel  than  down 
the  McKellar  Channel,  due  to  incomplete  mixing  of  the  effluent  across  the  river  before 
the   beginning    of   the    McKellar    Channel.      Transect   23  was   dominated   by   T;_ tubifex, 
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Limnodrilus  spp.  and  S.  ferox,  while  these  groups  declined  in  abundance  at  Transect  24, 
and  then  increased  to  some  degree  at  Transect  25,  with  the  latter  transect  also 
supporting  a  greater  number  of  taxa  and  greater  diversities  than  found  at  mid-channel 
and  channel  slope  locations  at  the  two  upstream  transects.  Again,  littoral  areas  tended 
to  support  lower  densities  and  greater  diversities  than  other  areas.  The  benthic 
community  at  the  mouth  of  the  McKeilar  Channel  demonstrates  the  effects  of  dilution  by 
lake  water  and  reduced  environmental  stress  on  the  benthic  community,  as  observed  at 
the  Kaministikwia  Channel  mouth. 

The    benthos    of   the    Mission   Channel,   like   that   of  the    Kaministikwia   and    McKeilar 

Channels,  shows  a  downstream  gradient  from  assemblages  characterized  by  very  high 

densities  of  pollution -tolerant  tubificids  (Limnodrilus  spp.  and  T.  tubifex  in  the  upstream 

area   (Transect   27)),   to  assemblages  of  lower   numbers  of  tolerant   forms  and  greater 

numbers    of   more    sensitive    forms,  such   as  %_  heringianus  and  various   molluscs  and 

2 
arthropods,  at  the  river  mouth  and  beyond.    The  maximum  total  densities  of  I74,000/rn 

at  Transect  27  was  considerably  greater  than  the  maximum  densities  of  60,500/m     at 

Transect  28  and  990/m2  to   l^WO/m2  at  Transects  29  to  32.     Local  commercial  ship 

traffic  is  concentrated  in  the  lower  Mission  Channel,  and  disturbance  of  the  sediments 

may  exert  a  greater  influence  on  the  benthos  in  this  area  relative  to  other  areas  in  the 

lower  river  basin.    The  area  showing  the  lowest  densities  (Transect  30)  may  be  subject  to 

the  greatest  ship  disturbance,  since  this  is  an  area  where  large  vessels  are  maneuvered 

into  a  major  grain  elevator  facility.    The  outermost  transect  (32)  supported  a  community 

that    was   generally   similar    to    the    community    found   offshore   of    the    Kaministikwia 

Channel  (Transect  22),  although  poiychaetes  were  common  at  Transect  22  and  absent  at 

Transect  32,  while  S.  heringianus  was  more  common  at  the  latter  transect. 

The  occurrence  of  the  naidid  Ripistes  parasitica  in  littoral  areas  on  Transects  17,  18  and 
24  is  of  special  interest.  Hiltunen  and  Klemm  (1980)  included  this  species  in  their  naidid 
key  since  it  was  suspected  to  be  present,  but  had  not  been  confirmed  (Barton  and 
Griffiths,  1984).  This  species  occurs  widely  in  association  with  aquatic  plants  in  Europe 
and  the  U.S.S.R.  (Juget,  1980),  and  may  have  been  introduced  to  the  Great  Lakes  in 
ballast  water  from  ships  engaged  in  international  trade  (Barton  and  Hynes,  1984).  This 
species  has  been  observed  previously  in  Thunder  Bay,  in  the  North  Channel  (Barton  and 
Hynes,  1984)  and  in  the  St.  Marys  River  in  a  study  being  completed  for  the  Ministry  of 
the  Environment  by  Beak  Consultants  Limited. 
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3.2  Temporal  Comparisons 

The  benthic  communities  of  the  lower  Kaministikwia  River  were  surveyed  in  four  studies 
over  the  1965  to  1985  period,  permitting  an  examination  of  long-term  trends  in  the 
community,  as  well  as  an  evaluation  of  changes  in  the  pollution  status  of  the  river.  Some 
variations  in  sampling  methods  among  these  studies  tend  to  reduce  the  validity  of  direct 
comparisons.  In  all  studies,  benthos  was  collected  by  bottom  grab  (Ekman  in  1965/66, 
Ponar  in  other  studies),  and  was  sieved  with  a  U.S.  #30  mesh  screen.  German  (1967)  did 
not  indicate  the  habitat  sampled  in  his  report,  but  by  inference,  these  earliest  samples 
were  collected  from  either  the  channel  slopes  or  the  channel  bottom.  Pugh  (1979) 
analyzed  pooled  samples  consisting  of  four  samples  from  the  littoral  zone  (1  to  2  m 
deep),  three  from  the  channel  slopes  (2.5  to  4  m  deep),  and  three  from  the  channel 
bottom  (at  least  6  m  deep)  from  each  river  station.  BEAK  (1987)  collected  benthic 
samples  consisting  of  three  to  four  grabs  each  from  the  north  channel  slope  in  the  lower 
Mission  Channel.  Only  in  BEAK's  study  were  samples  collected  with  replication 
(triplicate  samples)  at  individual  locations.  The  1985  survey  reported  herein  is  most 
comparable  to  the  1975  study  in  field  methodology,  although  the  relative  effort  expended 
in  sampling  littoral,  channel  slope  and  channel  bottom  habitats  differed  between  the  two 
studies.  However,  the  spatial  extent  of  the  1985  study  was  more  comparable  to  the 
1965/66  study,  since  both  covered  the  area  from  upstream  of  the  turning  basin  to  the 
mouths  of  the  distributaries.  The  1975  study  was  confined  to  the  McKellar  Channel  and 
the  Kaministikwia  Channel  downstream  of  the  junction  with  the  Mission  River. 

In  BEAK's  studies,  it  was  found  that  95%  confidence  intervals  for  geometric  mean 
densities  at  individual  stations  during  single  surveys  were  large,  with  maximum  values 
typically  in  the  order  of  five  and  sometimes  ten  times  greater  than  the  minimum.  This 
considerable  variation  in  benthic  densities  at  individual  locations  indicates  that  large 
differences  in  densities  among  stations  are  required  to  demonstrate  statistically 
significant  differences. 

Despite  the  differences  in  approach  between  the  various  studies  that  have  been  carried 
out,  the  relatively  large  size  of  the  available  database  permits  some  general  observations 
on  long-term  trends.  To  facilitate  this  comparison,  Table  3.2  provides  a  summary  of 
statistics  on  benthic  communities  sampled  at  approximately  the  same  locations  in  two  or 
more  surveys. 
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TABLE  3.2:  COMPARISONS  OF  W  NTIIIC  COMMUNITIES  OVER  nMr  AT  LOCATIONS  SAMPLED  IN  MORE  THAN  ONE  STUDY  IN  THE  K  AMINISTIKWIA  RIVER,  1965-1985 


1985 

Density 

% 

No.  ol 

Transec 

I       (No/m2) 

Olig. 

Taxa" 

Statio 

7 

60-15  3,000 

0-99.97 

n 

9 

22,300-86,500 

97.8-100 

4 

12 

360-I05.0OO 

16.7-100 

5 

15 

2,080  35,700 

93.3-100 

7 

16 

0,960- 1,1 20,000 

97.2-100 

i 

(7 

0,700-532,000 

59.6- J  00 

7 

18 

12,100-338,000 

67.8-100 

7 

19 

19,200-169,000 

98.2-100 

7 

?() 

6,580- 55.100 

80.6-99.9 

1" 

22 

20-6,600 

0-93.7 

13 

23 

7,900-82,000 

86.1-99.9 

19 

2* 

(160-29,900 

60.9-100 

9 

25 

620-29,900 

61.3-96.2 

12 

28 

1,520-60,500 

90.8-100 

7 

6 

29 

1,140-10,000 

60.9- 100 

4 

5 

JO 

0-990 

0-97.8 

6 

1^77-85  (I3EAK.  1986) 

Density  *  No.  ol 


(No/in  ') 


Olig. 


Taxa 


6         09,000-36  3,000      i  99  1-5 

50,000-305,000      <99  0-6 


Density  %       No.  ol 


J965-66  (German,  1967) 

Density  %  No.  of 


Station      <No/m2)        Olig.       Taxa  Station  (No/m2)  Olig.  Taxa 


115,592 


99.5 


2 

09,938 

• 

3 

3 

38,729 

99.0 

4 

0 

1,456 

88.0 

9 

5 

2,763 

90.3 

7 

to 

8,013 

99.5 

7 

9 

9,416 

99.1 

4 

8 

139.3 

55.8 

9 

•      Error  in  data  as  reported. 

••    [Used  on  all  locations  on  each  transect  and  a  taxonomy  level  equivalent  to  the  levels  provided  in  1965-66  and  1975 
(oligoclraeles,  cliironomids,  Musculium  each  represent  one  taxa). 


KD  7  5  0  0-2 

KE  75-5,900  0-100  I 

KF  1,790-20,600  96.4-99.2  4-5 

KG  124,000-215,000  100  1 


KM         8.300-0  30,000  100  1 


Kl  7,000-10,000        98.1-99.7         1-5 


K3         5,390-124,000  100 


KK  0-230,000 


0-100  I 


In  general,  benthic  communities  in  the  river  downstream  of  major  effluent  sources  have 
consisted  mainly  of  high  densities  of  pollution-tolerant  tubificids  over  the  two  decades 
spanned  by  these  surveys.  There  are  some  differences  in  total  densities  reported  at 
individual  locations  in  the  various  surveys,  but  these  have  varied  inconsistently  over  time 
so  that  no  general  long-term  trend  is  apparent.  Total  densities  reported  by  BEAK  over 
several  years  including  1985  on  the  channel  slope  at  Transect  29  (BEAK's  Station  5)  were 
consistently  higher  than  observed  in  samples  collected  in  this  study  (54,000  to  305,000  vs. 
l,14Q  to  14,400),  suggesting  that  there  may  be  considerable  variation  in  results  between 
survey  crews  or  sample  sorters,  or  that  minor  variations  in  sampling  locations  among 
surveys  may  have  a  large  effect  on  the  results  obtained.  In  terms  of  total  densities,  the 
most  notable  change  observed  over  the  past  20  years  is  the  elimination  of  major  wood 
fibre  deposits  that  resulted  in  the  complete  absence  of  a  macrobenthic  community  at  the 
Mission  River  mouth  in  1966  (Station  KK.in  German,  1967).  In  extensive  environmental 
surveys  of  the  Mission  Channel  mouth  area  between  1977  and  1985,  BEAK  field  crews  did 
not  encounter  this  condition.  As  noted  previously,  the  absence  of  a  benthic  fauna  in  one 
of  the  samples  collected  at  Transect  30  in  1985  is  probably  attributed  to  habitat 
limitations  or  bottom  disturbance  by  shipping.  One  condition  that  has  been  constant  over 
the  survey  period  is  the  occurrence  of  the  highest  densities  of  sludgeworms  at  locations 
most  affected  by  the  discharge  from  the  grain  processing  plant,  in  spite  of  the 
installation  of  an  anaerobic  effluent  treatment  system  in  the  early  1980's. 

While  sludgeworm  densities  have  not  changed  substantially  over  time  in  the  lower 
Kaministikwia  system,  some  improvements  in  environmental  conditions  are  indicated  by 
the  appearance  of  greater  numbers  of  more  pollution-sensitive  benthic  taxa  since  1965. 
At  all  locations  sampled  in  1985  and  in  at  least  one  earlier  survey,  the  numbers  of  taxa 
have  increased  over  time  (Table  3.2).  These  trends  are  most  evident  in  the  three 
distributaries,  particularly  in  river  mouth  areas.  These  improvements  can  probably  be 
attributed  to  reductions  in  organic  loadings  in  the  lower  river  that  have  been  achieved  in 
more  recent  years. 

Other  more  subtle  improvements  in  water  quality  conditions  are  indicated  by  changes  in 
the   composition   of  oligochaete   assemblages.     German  (1967)  found  only  Limnodrilus 
hoffmeisteri  and  T.  tubifex  downstream  of  the  grain  processing  plant,  and  four  species  at 
the     mouth     of     the     McKellar     Channel     (L.  hoffmeisteri,     T.  tubifex,     L.  cervix    and 
Quistadrilus  (Peloscolex)  multisetosus).    In  1985,  five  tubificid  species  were  encountered 
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in  the  area  of  the  grain  processing  plant  (Transects  16  and  17),  including  L.  hoffmeisteri, 
L.  cervix,  Limnodrilus  udekemianus,  T.  tubifex  and  S.  ferox.  Several  naidid  oligochaete 
species  were  also  present  in  littoral  areas  in  1985.  At  the  McKellar  Channel  mouth 
(Transect  25),  the  number  of  tubificid  species  encountered  increased  to  seven  in  1985, 
including  the  five  species  found  at  Transects  16  and  17,  as  well  as  Tubifex  ignotus  and 
the  more  sensitive  A.  pluriseta.  Also,  the  relatively  sensitive  lumbriculid  oligochaete 
5.  heringianus  and  some  naidids  were  found  in  the  oligochaete  fauna  at  the  mouth  of  the 
McKellar  in  1985. 
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4.0  CONCLUSIONS 

The  benthic  communities  of  the  lower  Kaministikwia  River  are  characterized  by  high 
total  densities  and  a  large  tubificid  component.  Densities  of  tubificids  rise  immediately 
downstream  of  sites  receiving  organic  industrial  wastes  at  the  Westfort  Turning  Basin 
and  at  the  grain  processing  facility  downstream  of  the  junction  with  the  Mission 
Channel.  Tubificid  densities  at  some  locations  in  the  latter  area  appear  to  be  the  highest 
known  in  the  Great  Lakes  Basin  (over  1,000,000/m2).  Densities  fall  and  benthic 
diversities  and  numbers  of  taxa  generally  increase  with  increasing  distance  downstream 
from  these  sources,  indicating  some  recovery  before  the  river  empties  into  Thunder 
Bay.   No  effect  of  the  sewage  treatment  plant  is  apparent  in  the  downstream  benthos. 

More  sensitive  organisms  such  as  polychaete  and  lumbriculid  worms,  and  certain  species 
of  tubificids  and  arthropods,  tend  to  be  confined  to  areas  upstream  of  the  Westfort 
Turning  Basin  and  near  the  river  mouth  where  lake  water  provides  dilution.  Sensitive 
species  are  also  found  in  littoral  areas  along  most  of  the  length  of  the  river,  apparently 
due  to  the  presence  of  a  more  diverse  habitat  with  aquatic  plants,  and  possibly  due  to 
improved  circulation  and  aeration  relative  to  deeper  areas. 

Benthic  communities  have  demonstrated  some  improvements  in  environmental  conditions 
over  the  past  20  years,  apparently  due  to  the  implementation  of  pollution  abatement 
programs  in  the  lower  river.  The  heavy  deposits  of  wood  fibre  that  eliminated 
macrobenthic  life  in  some  areas  in  the  mid-1960's  have  not  recurred,  and  greater 
numbers  of  taxa  including  forms  less  tolerant  of  organic  pollution  have  returned  to  the 
lower  river.  In  spite  of  these  improvements,  the  lower  Kaministikwia  River  continues  to 
support  a  community  that  reflects  very  heavy  loadings  of  organic  materials  from  local 
sources. 
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APPENDIX  1 

1965/66  Benthic  Survey  Locations 

and  Results 

(from  German,  1967) 


MUNICIPALTY       OF        NEEBING 


PORT 


ARTHUR 


I 


,iV 


-KI 


cK 


HUSKY     OIL 
COMPANY 

*    *fTTjT CHANNCL °s 


XKH 


MUNICIPAL  WASTES 


GREAT 
LAKES 
PAPER 
COMPANY 


[ 


KD' 


KE 


I         ty»        Vi        V4  0 


I       MILES 


'UPSTREAM 
STATIONS 
KA,  KB,  KC, 


~KJ 


n^A 

V  \ 

HE  PC         J 

□    r 

THUNDER 
BAY 

ELEVATORSt::s^-- 

XKK 

ABITI8I     POWER!     |             / 
AND    PAPER            r-J            ( 
COMPANY                u                \ 
(MISSION     MILL)                        > 

KAM1N1ST1KWIA        RIVER 
FtG    l 


Table  1.   Macromvertebrates  collected  at  11  stations  on  the  Kaministikwia 

River  in  October  of  1965  and  August,  1966.   Collecting  methods  are 
outlined  in  the  text  of  the  report, 


STATIONS 
Qualitative*    Qualitative  and  Quantitative 
Taxa  Date    KA    KB    KC    KD    KE    KF    KG    KH    KI    KJ    KK 


STONE FLIES 

Acroneuria 

1965 
1966 

MAYFLIES 

Ephemera 

Heptagenia 

1965 
1966 
1965 
1966 

CADDISFLIES 

Hydropsyche 

1965 

1966 
Cheumatopsyche  1965 

Chimarra 

1966 
1965 
1966 

DAMSELFIES 

Agrion 

1965 
1966 

FISHFLIES 
Sxalxs 

1965 
1966 

BEETLES 

Unidentified 

1965 
1966 

BUGS 

Corixidae 

Rhagavelia 

1965 
1966 
1965 
1966 

ISOPODS 

Asellus 

1965 
1966 

CRAYFISH 
Orconectes 

1965 
1966 

MOLLUSCS 

Pisidxum 

Sphaerium 
Physa 

1965 
1966 
1965 
1966 

1965 

10 


1 

4 


2 

2 


7  7 

1966     3  3  2 

Unidentified   1965 
1966 


Table  1. 


-  continued 

STATIONS 

Qualitative*   Qualitative  and  Quantitative 
Date   KA   KB   KC   KDITKE 


^KT 


KG 


KH  *   RT 


KJ 


KK 


LEECHES 

Dana 


MIDGES 
Chironomidae 


FLIES 

Palporoyia 


WORMS 

Oligochaeta 


1965 
1966 


1965 
1966 


1965 
1966 


1965 
1966 


2 
7 


160  11,500     775   675  11,500  21,50 
550  1900  20,000  40,000  1300     500 


♦Qualitative  -  stations  KA,  KB  and  KC  were  sampled  only  in  1966  (see  section 

on  methods) • 


APPENDIX  2 

1975  Benthic  Survey  Locations 

and  Results 

(from  Pugh,  1979) 


FIGURE  1  STATION      LOCATIONS 

CITY    OF 

THUNDER   BAY 


N 


0 
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THUNDER 
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Z^ISLAND 


kilometers 


21 


'/4  V2 


-I 
3/4 


miles 


dp 


APPENDIX  I.     Thunder  Bay  Terminals  survey 
July,   1975. 


McKellar   Island,  macroinvertebrates  collected  from  Kamlnistikwia  and  McKellar  Rivers, 




Sample 



STATION  1 

Taxa 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Total  per 
10    Station 

Mean  per 
Sample 

a 

Total  per 
sq.m. 

TRICHOPTERA 
Sp. 

OIPTERA 

Tendipedidae 

1 

14 

c- 

20 

2.0 

4.5 

37.9 

ACAR1  (MITES) 
Sp. 

ISOPOOA 
Asel lus 

AMPHOPOOA 
Gamma rus 

Crangonyx 

TURBELLARIA 
Sp. 

OLIGOCHAETA 
Sp. 

744 

12 

1176 

81 

10950 

7500 

8578 

6800 

14140 

10500   60541 

6054 

5181 

115534 

HIRUDINEA 
Erpobdella 
Helobdella 

GASTROPODA 
Physa 

Valvata  sincera 
V.  tricarinata 

2 

I 

.2 

.6 

3.8 

"EtECYPODA 
Sphaerium 

Pisidium 

Z 

I 

.2 

.6 

3.8 

Total  Taxa 

Total  individuals 

vimple  depth  in  me 

tres 

3 
74  7 
1.5 

2 

86 

1.5 

1 

1176 

1.0 

3 

88 
1.0 

1 

10950 
6.5 

1 

7500 
6.5 

1 

8478 
6.5 

1 

6800 

7.0 

1 

14140 

7.0 

1      4 
10500   60565 
7.0 

1.5 

6057 

4.6 

.9 
5178 

2.9 

115592 

r;0\t   II   Thunder  Bay  Terminals  survey  -  McKellar  Island,  macro! 
July,  1975. 


nvertebrates  collected  from  Kamlnlstikwia  and  McKellar  Rivers, 


STATION  2 


Sample 


10 


Total  per  Mean  per 
Station    Sample 


Total  per 
sq.m. 


JPTERA 


;.  RA 
Tendipedidae 

RI  (MITES) 

Sp- 

•.UPODA 
Asellus 

■•■PHOPODA 
Ganmarus 
; rangonyx 

•SELL  ARIA 
Sp, 

.IGOCItAETA 
Sp. 

.■{UDINEA 
Erpobdella 
Kelobdella 

\STR0P0DA 
Physa 
Valvata  sincera 

V^_  tricarinata 

•'ELECYP00A 
Sphaerium 
Pisidium 


29 


15 


50 


6.3 


10.5 


119.3 


204 


192       1184         460         861       4200 


7000 


6780 


26101 


2616.0     2941.0 


56123 


7.2 


[otal   Taxa 
fotal    individuals 
iinple  depth   in  metres 


3 

235 
1.0 


2 

195 
1.0 


2 

1199 

1.0 


3 

464 
1.0 


1 

861 
6.0 


1 

4200 
5.0 


6 .  0 


1 

7000 

7.0 


6.5 


1 

6780 

7.0 


3 

26154 


1.8 

2616.0 
4.2 


.9 

2935.0 

2.8 


49938 


'PEHOIX   III.     Thunder  Bay  Terminals  survey  -  McKellar   Island,  macroinvertebrates  collected  from  Kaministikwia  and  McKellar  Rivers, 
July,   1975. 


Sample 


STATION  3 


Total   per     Hean  per  Total   per 

!  23456789  10         Station         Sample  o  sq.m. 


ipTERA 


tindipedfdae 

m    (H1TES) 
Sp. 

vJPOOA 
Asel lus 

'■'iOPODA 
jammarus 
Crangonyx 

3ELLARIA 

.  i  JUCHAETA 
Sp. 

IRUDINEA 
Erpobdella 
Helobdella 

.  ASTRO PODA 
Physa 
Valvata  sincera 


315 


76      1      7      1 


180    303 


1/ 


190 


252 


130 


315   3500   6500   8500 


87 


20185 


17 


8.7    23.7     164.8 


2019    3099     38521 


1.7     5.4      32.2 


iLECYPODA 
Sphaerium 
P  i  s  i  d  i  urn 


ital   Taxa 
jtal    individuals 
. nnnle  depth   in  metres 


.5 


1.3 


1 

1 

2 

2 

2 

3 

1 

1 

1 

1 

4 

1.8 

1.0 

115 

274 

304 

197 

253 

136 

315 

3500 

6500 

8500 

20294 

2029 

3092 

1.0 

1.0 

1.0 

1.0 

6.0 

6.0 

6.0 

8.0 

8.0 

8.0 

- 

4.6 

3.2 

9.5 


38729 


APPENDIX  IV.     Thunder  Bay  Terminals  survey  -  Cellar  Island,  -aero invertebrates  collected  fro.  Kaministikwia  and  McKellar  Rivers. 
July,   1975.  


STATION  4 


Total   per    Mean  per  Total   per 


ixa 


SamP1e  ,  91456789  10         Station         Sample  a  S«1M 


-MCHOPTERA 
Sp. 

PTERA  i      3      3     3     2     26     9     48        4-8     7.9     90.9 

Tendipedidae  ' 

ACARI  (MITES) 
Sp. 

[S0P00A  ,  5  2  1  10  1.0  1.6  18.9 

Asellus  '  ' 

\MPH0P00A  ,  i  2  2  .4  3-8 

Ganniarus  ,  j  3  7  .7  1.3  13-3 

Crangonyx 

URBELLARIA  11  .1  .3  1.9 

Sp. 

vIGOCHAETA  3  4  5  6  7  31  4  205         396         16  677  67.7  13.1        1282.0 

Sp. 

'IRUDINEA 
Erpobdella 
Helobdella 

iASTROPODA 

Physa  4  4         .4     1.3      7.6 

Valvata  sincera 
V^  trlcarinata 

aECYPOOA 
Sphaerium 
Plsidium 


"  >tal  Taxa 
» t a  I  individuals 
,  tmple  depth  in  metres 


1 

1 

1 

3 

4 

4 

6 

8 

,6 

.8 

1.0 
1.7 

11.4 
15.2 

3 

5 
1.5 

1 

4 

1.5 

1 
5 

2 

J 

4 
14 

3 
35 

6 

15 

4 

210 

5 

433 

7 
35 

9 

763 

3.6 

76.3 

2.0 

14.0 

1456.0 

1.5 

1.5 

3.0 

3.0 

3.0 

5.0 

5.0 

5.0 

- 

3.0 

1 .5 

APPENDIX  V.     Thunder  Bay  Terminals  survey  -  McKellar  Island,  macroinvertebrates  collected  from  Kaministikwia  and  McKellar  Rivers, 
July,   1975. 


— .  -                           — 

Sample 

STATION  5 

Taxa 

1 

2 

3 

4 

5             6 

7 

8 

9 

10 

Total   per 
Station 

Mean  per 
Sample 

a 

Total  per 
sq.m. 

.RICHOPTtRA 
Sp. 

IPTERA 
Tendipedidae 

11 

7 

3 

3 

12             3 

1 

7 

1 

48 

4.8 

4.2 

90.0 

■'-CAM    (MITES) 
Sp. 

ISOPODA 
Asel lus 

1 

1 

.1 

.3 

1.9 

'.MPHOPODA 
Camnarus 
Crangorcyx 

'JRBELLARIA 
Sp. 

L  I  GOCHAETA 
Sp. 

972 

81 

52 

If, 

67            63 

M 

2 

61 

M 

1365 

136.5 

295.0 

2605.0 

HIRUDINEA 
Erpobdel la 

Helobdol  la 

1 

1 

.1 

.3 

1.9 

GASTROPOOA 
Physa 

Valvata  sincera 
V.   tricarinata 

l 

1 

.1 

.3 

1.9 

;>ElECYPODA 
SphaerHim 
P  i  s  i  d  i  uin 

6 
6 

4 

5 

1               1 

1 

1 
1 

2 
4 

16 
16 

1.6 
1.6 

2.0 
2.4 

30.3 
30.3 

it.il   laxa 
'•>tiil    individuals 
..iniiile  tlopth    in  nip 

tres 

5 

996 

5.0 

4 
97 

5.0 

2 
55 
5.0 

2 
4.5 

4             3 

81           67 

5.0         5.0 

3 
39 
5.0 

3 

4 

4.5 

4 
74 
4.0 

3 

16 

4.0 

7 

144B 

3.3 
145. 

4.7 

1.0 

301.0 

.4 

2763.0 

WfCimi  VI.     Thunder  Bay  Terminals  survey  -  McKellar  Island,  maaroinvertebrates  collected  from  Kaministlkwia  and  HcKellar  Rivers, 
July,   1975. 


T.j\a 
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JPOOA 
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••  HOPOOA 
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y_j_  trkarinata 

T.LECYPOOA 
Sphaerium 
Pisidium 


ital    Taxa 
..tal    individuals 
, unple  depth    in  metres 


STATION  6 


10 


Total  per  Mean  per 
Station    Sample 


2      )      5     13      7      6      5      S      3     47 


55      4      3     36     13      1     46     19      7      185 


I 


Total  per 
sq.m. 


4.7     3.7     89.0 


.1      .3      1.9 


.5   20.1    350.4 


1.9 


i 

1 

1 

1 

l 

.4 

.1 

1.0 
.3 

18.9 
1.9 

1 

1 

<\ 

2 

2 

2 

3 

3 

2 

2 

2 

6 

2.4 

.8 

- 

61 

5 

9 

49 

21 

8 

51 

24 

ID 

239 

23.9 

22.0 

456.1 

tres                 5-0 

4.0 

3.5 

3.5 

2.5 

2.0 

1.0 

.5 

.5 

.5 

- 

?.i 

1 .  / 

APPENDIX  VII.     Thunder  Bay  Terminals  survey  -  McKellar  Island,  macrofnvertebrates  collected  from  Kaministikwia  and  McKellar  Rivers, 
July,   1975. 


STATION  7 

Sample 

Taxa 

1 

2 

3 

4 

5             6 

7 

8 

9 

10 

Total   per 
Station 

Mean  per 
Sample 

0 

Total   per 
sq.m. 

ICHOPTERA 

■TERA 
Tendipedidae 

10 

7 

5 

2 

8              7 

i 

a 

51 

5.1 

3.5 

96.6 

ill   (MITES) 

>P- 

; :  ipoda 
Asellus 

1 

i 

2 

.2 

.'1 

3.8 

•> '-HOPODA 

Jammarus 

•;rangonyx 

CELLAR  I A 

..JOCHAETA 
ip. 

57 

25 

55 

48 

28            29 

22 

94 

38 

386 

38.6 

23.4 

731.0 

RJOINEA 
irpobdel la 
Helobdella 

.ASTROPODA 

Physa 

Valvata  sincera 

V.   tricarinata 

2 

1 

3 

1 

3 

1 

.J 
.4 

1.0 
.7 

5.7 
7.6 

•tLECYPODA 
Sphaeriuni 
P  i  s  i  d  i  uni 

5 

1 

2              1 

3 

11 
1 

1.1 
.1 

1.7 
.3 

20.8 
1.9 

•jtal  Taxa 
Tital   individuals 
':. tuple  depth   in  metres 

3 

72 
5.0 

2 
32 
S.0 

4 
63 

5.0 

4 

52 

5.0 

4              3 
41            37 

5.0         5.0 

1 

22 

5.0 

4 

90 

5.0 

3 
49 

5.0 

0 

0 
5.0 

7 

458 

2.8 

45.8 

5.0 

1.4 

25.7 

0 

874.0 

APPENDIX  VIII.  Thunder  Bay  Terminals  survey  -  McKellar  Island,  macroinvertebrates  collected  from  Kamlnlstikwla  and  McKellar  Rivers. 
July.  1975. 


■ 

Sample 



STATION  8 

• 

:  ixa 

1 

2 

3 

■1 

5 

6 

7 

8 

9 

10 

Total  per 
Station 

Mean  per 
Samp  1 e 

o 

Total  per 
sq.m. 

T  UCHOPTERA 
Sp. 

1 

1 

1 

.3 

1.9 

HPT  ERA 

Tendipedidae 

3 

1 

1 

1 

6 

.6 

1.0 

11.4 

ACARI  (MITES) 
Sp. 

1 

1 

.1 

,3 

1.9 

I SOPODA 
Asellus 

3 

4 

■J 

11 

1.1 

1.8 

20.8 

AHPHOPODA 
Gamma rus 

1 

l 

2 

4 

.4 

.7 

7.6 

Crangonyx 

niRBELLARIA 
Sp. 

1 

2 

! 

.3 

.7 

5.7 

i  [GOCHAETA 
Sp- 

8 

2 

3 

I 

1 

16 

3 

I 

4 

■11 

4.1 

4.7 

77.7 

!!RUDINEA 
Erpobdel la 
Helobdella 

GASTROPODA 
Physa 

Valvata  sincera 
V.  tricarinata 

PELECYPODA 
Spaherium 
Pisidium 

1 

i 

1 

7 

1 
.7 

.3 
1.6 

1.9 
13.3 

Total  Taxa 
'otal  individuals 
imple  depth  in  mc 

tres 

2 
9 

2.0 

1 

? 
2.0 

2 

4 

1.0 

2 

4 

1.0 

1 

1 
3.5 

8 
29 
3.5 

5 

12 
4.0 

2 

7 
5.0 

0 

0 

5.0 

3 

5 
5.0 

9 

n 

2.6 
7.3 
3.2 

2.3 
8.5 
1.6 

139.3 

APPENDIX  [X.  Thunder  Bay  Terminals  survey 
July.  1975. 


KcKellar  Island,  macroinvertebrates  collected  front  Kaminist ikwia  and  HcKellar  Rivers, 


Taxa 


STATION  9 


Sample 


10 


Total  per  Mean  per 
Station    Sample 


IR1CH0PTERA 
Sp. 

HPTERA 

Tendipedidae 

AGAR  I  (MITES) 
Sp. 

IS0PODA 
Asellus 

WH0P0DA 
Gammarus 
Crangonyx 

rUHBELLARIA 
Sp. 

LIGOCIIAETA 
Sp. 

ilRUOINEA 
Erpobdel la 
Helobdella 

'.ASTROPODA 
Physa 

Valvata  sincera 
V^  trTcarinata 

PELECYPODA 
Sphaeriuin 
P  i  s  i  d  i  urn 


70 


273 


7? 


12 


979    760 


810 


840    450 


660 


4926 


.1 
.1 


492.6 


Total  per 
sq.m. 


.3     1.9 

.3     1.9 


364.2  9330.0 


1.1 


Total  Taxa 

2 

1 

3 

3 

1 

1 

1 

I 

1 

1 

4 

1.5 

.9 

Total    individuals 

73 

273 

75 

14 

979 

760 

Hid 

840 

450 

660 

4934 

49  3.4 

363.2 

itmple  depth  in  metres 

2.5 

2.0 

2.0 

2.5 

6.0 

7.0 

7.0 

6.5 

7.0 

7.0 

- 

5.0 

2.4 

11.4 


94 1 6 . 0 


APPENDIX  X.  Thundi 
July, 

>r  Bay  1 
1975. 

ernunals 

survey  - 

McKel 

lar  Isl 

and,  macroinver 

■teorat 

es  co i n 

;c  ieu  1 i 

r  UB«  Ml 

Sample 

STATION  10 

Taxa 

1 

? 

3 

4 

5     6 

7 

8 

9 

10 

Total  per 
Station 

Mean  per 
Sample 

<! 

Total  per 

sq.m. 

TRICKOPTERA 
Sp. 

DIPTERA 

Tendipedidae 

1 

1 

I 

1 

1 

5 

.5 

.5 

9.5 

ACARI  (MITES) 
Sp. 

I SOPOOA 
Asellus 

J 

3 

6 

.6 

1.3 

11.4 

AMPHOPOOA 
Gamna  rus 
Crangonyx 

UJRBELLARIA 
Sp. 

OLIGOCHAETA 
Sp. 

142 

28 

149 

210 

600    720 

220 

900 

580 

630 

4179 

417.9 

300.0 

7975.0 

HIRUDINEA 
Erpobdella 
Helobdella 

1 

1 

I 

2 
} 

.2 

.1 

.4 
.3 

3.8 

J. 9 

GASTROPODA 
Physa 

Valvata  sincera 
V.  tricarinata 

1 

1 

1 

.3 

1.9 

PELECYPODA 
Sphaerium 
Pisidium 

2 

3 

1 

6 

.6 

1.1 

11.4 

Total  Taxa 

Total  individuals 

Simple  depth  in  metres 

5 

11/ 
2.0 

1 
33 
3.0 

3 

I5l 
l.O 

3 

216 
2.0 

2     2 
601    721 

5.0    5.0 

1 

220 
5.0 

2 

900 
7.0 

1 

580 

7.0 

1 

630 
7.0 

7 

4199 

2.4 

420.0 
4.f> 

1.4 

299 . 0 
2.0 

8013.0 

APPENDIX  3 

1977-85  Benthic  Survey  Locations 

and  Results 

(from  McKee  et  aL,  19S7) 


FIGURE 

Thunder  Bay  Generating  Station 
Study  Area 


Thunder  Bay 
(Lake    Superior) 


Murton  Island 


>M6     SAMPLING  STATION 
T-4   MACROPHYTE  TRANSECT 


Discharge 
RIVER    Channel 

MOUTH 


0.5 


10  Km 


o 


CD 


Table  6:   Penalty  Per  «*  (Ceonetrlc  Menu)  of  the  Major  Taxa  of  Benlhlc  Macrolnvertebratea  at  Stations  1  to  5, 
May  to  September,  1977 


FiirujH  AMimoronA 

Clans  Insects 

0.    Epheaieroptera 
0.    Odonata 
0.    Trlchoptera 
0.   Coleopters 
0.    Lepldoptera 
0.    Ileulptera 
O.    Dipt era 
F.    Chlrononldae 
P.    Ceratopogonldae 
Other   Fa* 1 1  lea 
Class    Arachnlda 

0.    Acarlna 
Claaa   Crustacea 
Subclass   Nnlacoatraca 
0.    laopoda 
0.    Anphlpoda 

PHYLUM  HOI.LUSCA 
Claaa   Castroporta 
Class   Pelecypoda 

PIIYLUH  COEI  ENTERATA 

rilYI.HH  NEMATODA 


Station  I 


Station  2 


Hay 


July     Sept     Hay    July    Sept 


R5 
1 


66 


59 

? 


419 

I 


245 


I 


39B 


14 


1349 


204 


Station  3 


Station  4 


Station  5 


July     Sept     May    July    Sept 


Hay 


Ju|  y 


299 


IS 


2  32 


15 


501 
2 


228 
I 


421 

I 


16 


_ 

_ 

- 

- 

- 

14 

w 

7? 

R 

14 

5 

- 

3 

- 

- 

- 

- 

13 

78 

1 

2 

1 

3 

4 

3 

14 

2 

42 

2 

2 

1 

6A1 

778 

89 

127 

373 

1122 

561 

802 

234 

357 

629 

- 

111 

- 

1 

4 

- 

1 

- 

- 

- 

41 

— 

_ 

_ 

_ 

15 

766 

205 

BJ 

(] 

H 

21 

II 


417 


396 


Sept 


155 

n 


162 


PHYLUM  FLATYHELHINTHE3 
Class  Tnrbellarla 


I  1 


60 


rilYt.OM   ANNELIDA 


u> 


Class    lllrudlnea 
Claaa  Ollgochneta 

Cocoons 
Claaa   Folyctiaeta 

2572 

1903 

411 

14469 
2015 
4005 

23390 
1556 
5621 

1096 

1175 

195 

1515 

1139 

496 

4952 

1216 

691 

3388 

12882 

245 

5086 
3396 
8429 

1850 
2337 
3069 

1662 

1096 

562 

5182 
5905 
5447 

5025 
2348 
3419 

5 
64683 
94624 

179560 
21759 

161224 

64 

Total    Ninaber    of   Organism 

5170 

22919 

32775 

2884 

3170 

7826 

20417 

18273 

1 1  380 

467  7 

17614 

12242 

162181 

205680 

161750 

Total    Nutber   of   Taxa 

5 

6 

B 

7 

7 

! 

1 

11 

II 

in 

10 

1  2 

J 

1 

12 

?    ', 

<-"2   JC 

,1 

■« 

?r 

beak 


Table  A22  :  Detailed  identification  of  benthos 

Thunder  Bay  Generating  Station  -  May  1977 


STATION: 


1 


INSECTA 


TRICHOPTERA 
Leptoceridae 

Mystacides  sepulchralis 

Oecetis  sp. 
Hydroptilidae 

Hydroptila  sp. 


DIPTERA 

Chironomidae 

pupae  sp .  indet. 
Chironominae 

Chironomus  sp. 

Cryptochironomus  sp. 

Parac  ladope Ima  sp. 

Polypedilum  sp. 

Demicryptochironomus  sp. 
Orthocladiinae 

Cricotopus  sp. 

Heterotrissocladius  ?changi 
Diamesinae 

Potthastia  longimanus 

Monodiamesa  bathyphila 

Monodiamesa  sp. 

Protanypus  sp. 
Tanypodinae 

Ablabesmyia  sp. 

Procladius  sp. 

Coelotanypus  sp. 
Ceratopogonidae 

Bezzia   sp. 
Tipulidae 

pupae    sp.    indet. 
Chaoboridae 

Chaoborus   sp. 


16 


29 
3 


24 


16 


3 

IC 


14 


II 


12 


60 

6 
4 


68 


36 


100 


64 
64 


ARACHNIDA 


ACARINA 

sp.    indet. 


12 


T-3412 


beak 


Table  A.22:  (continued) 


STATION : 


CRUSTACEA 

ISOPODA 
Asellidae 

Asellus  sp. 

AMPHIPODA 
Gammaridae 

Gammarus  fasciatus 


GASTROPODA 


Va Ivat idae 

Valvata  tricarinata 
Hydrobiidae 

Amnicola  limosa 


PELECYPODA 


Sphaeriidae 

Sphaerium  striatum 
S  .  a  i  t  i  d  um 
S.  sp. 
Pisidium  sp. 


u 

- 

- 

- 

- 

4 

5 

28 

36 

192 

H 

10 

104 

52 

64 

COELENTERATA 


sp.  indet, 


NEHATODA 


sp.  indet 


92 


16 


PLATYHELMINTHES 

TURBELLARIA 

sp.  indet 


T-3412 


beak 


Table  A22 : (continued) 


STATION : 


ANNELIDA 


POLYCHAETA 
Sabellidae 

Manayunkia  speciosa 


138 


64 


56 


368 


OLIGOCHAETA 

Tub  if ieidae 

Limnodrilus  hoffmeisteri 

121 

97 

L.  c laparedianus 

- 

6 

L.  profundicola 

22 

6 

L.  angustipenis 

1  i 

6 

Tubifex  tubifex 

33 

- 

Peloscolex  multisetosus 

- 

17 

P.  freyi 

— 

- 

Potamothrix  moldaviensis 

11 

29 

Ilyodrilus  templetoni 

- 

- 

Bochrioneurum  vejdovskanum 

- 

- 

Aulodrilus  americanus 

- 

— 

immature  capilliform 

264 

6 

immature  norr capilliform 

44 

46 

Naididae 

Nais  sp. 

— 

b 

Stylaria  sp. 

— 

- 

Lumbriculidae 

Stylodrilus  heringianus 

— 

- 

S.  sp. 

11 

6 

13 


400 


1- 
14 


313 


531 

531 


8496 


- 

5741 

27 

3186 

14 

- 

109 


DIVERSITY* 


2.62 


3.48 


2.79 


2.88 


0.90 


*Immature  Tubificidae  not  included 


T-3412 


beak 


Table_A23:  Detailed  identification  of  benthos 

Thunder  Bay  Generating  Station  -  July  1977 


STATION :     1 


INSECTA 

TRICHOPTERA 
Leptoceridae 

Mystacides  sepulehralis  - 

Oecetis  sp.  -         13- 

Hydropt  ilidae 

Hydroptila  sp. 

DIPTERA 

Ch  ironomidae 

pupae  sp.  indet. 

Chironominae 

Chironotnus  sp .  _        _        -        _ 

Cryptochironomus  sp.  _        _        _        _ 

Paracladopelma  sp.  -  3        3 

Polypedilum  sp.  - 

Demicryptochironomus  sp.  -        -         I       - 

Or thocladiinae 

Cricotopus  sp.  2       -        -        - 

Heterotrissocladius  ?changi  16 

Diamesinae 

Potthastia  longimanus  -  1 

Monodiatoesa  bathyphila  -        10       33 

Monodiamesa  sp.  _        _        _        _ 

Protanypus  sp.  -        -         1        2 

Tanypodinae 

Ablabesmyia  sp.  - 

Procladius  sp.  13        1       11       21 

Coelotanypus  sp.  _        -        _        - 

Ce  ratopogonidae 

Bezzia  sp.  _        -        -        - 

Tipulidae 

pupae  sp.  indet.  ~ 

Chaoboridae 

Chaoborus  sp.  - 


1 


ARACHNIDA 

ACARINA 

sp.  indet. 


T-3412 


beak 


Table  A23:  (continued) 


STATION: 


CRUSTACEA 


ISOPODA 
Asellidae 

Aselius  sp. 

,VMPHIPODA 

Gamraar idae 

Gammarus  fasciacus 


GASTROPODA 


17 


11 


I 
I 


Va  lvatidae 

Valvata  tricarinata 
Hyd rob i idae 

Amnicola  limosa 


PELECYPODA 


Sphaeriidae        s~~^ 
Sphaerium  striatum 
S.  nicidum 
S.  sp. 
Pisidium  sp. 


- 

- 

3 

— 

16 

3 

7 

11 

12 

56 

92 

25 

140 

26 

— 

COELENTERATA 


sp.  indet. 


216 


NEHATODA 


sp.  indet, 


112 


PLATYHELM1NTHES 

TURBELLARIA 

sp.    indet 


T-3412 


beak 


Table  A23:  (continued) 


STATION: 


ANNELIDA 

POLYCHAETA 
Sabe 1  lidae 

Manayunkia  speciosa  800      150     2592     1360 

QLIGOCHAETA 
Tubif icidae 

Limnodrilus  hoffmeisteri  -        -       101 

L.  claparedianus  - 

L.  profundicola  -        -        -        29 

L.  angustipenis  - 

Tubifex  Cubifex 

Peloscolex  multisetosus  56  471 

P.  freyi 

Potaraothrix  moldaviensis 

Ilyodrilus  tempLetoni 

Bo thrioneurum  ve jdovskanuro 

Aulodrilus  americanus 

immature  capilliform  1690       21  26444 

immature  non- capill if onn 
Naididae 

Nais  sp. 

Stylaria  sp. 
Lumbriculidae 

Stylodrilus  heringianus  -        -       67      202      601 

S.sp. 

DIVERSITY*  1.89     2.68     1.95     1.80     0.91 


♦Immature   Tubificidae    not    included 


- 

7 

- 

- 

56 

35 

471 

723 

- 

- 

236 

87 

- 

35 

- 

- 

- 

- 

34 

- 

- 

7 

- 

- 

1690 

21 

- 

- 

338 

n: 

202 

87 

395 

49 

34 

- 

- 

35 

- 

- 

T-3412 


beak 


Table  A24:  Detailed  identification  of  benthos 

Thunder  Bay  Generating  Station  -  September  1977 


| 

i 


STATION: 


INSECTA 

TRICHOPTERA 
Leptocer  idae 

Mystacides   sepulchralis 
Oecetxs   sp. 

Hydroptilidae 

Hydroptila   sp. 


I 


DIPTERA 

Chironomidae 

pupae   sp.    indet. 
Chironominae 

Chironomus    sp. 

Cryptochironomus   sp. 

Paracladopelma    sp. 

Polypedilum   sp. 

Demicryptochironoraus    sp. 
Or thocladiinae 

Cricotopus    sp. 

Heterotrissocladius    ?changi 
Diamesinae 

Potthastia    longimanus 

Monodiamesa   bathyphila 

Monodiataesa   sp. 

Protanypus    sp. 
Tanypodinae 

Ablabesinyia   sp. 

Procladius    sp. 

Coelotanypus    sp. 
Ce  ratopogonidae 

Bezzia    sp. 
Tipulidae 

pupae   sp.    indet. 
Chaoboridae 

Chaoborus    sp. 


2 

:j 


U 


87 


75 


35 


6 
1 

88 


2 

10 


3 
1 


ARACHNIDA 

ACARINA 

sp.    indet 


T-3412 


I 


beak 


Table  A2 A:  (continued) 


STATION:     1 


1 
i 


CRUSTACEA 

ISOPODA 
Asellidae 

Asellus  sp. 

AMPHIPODA 
Gammaridae 

Gammarus    fasciatus 

GASTROPODA 

Va lvatidae 

Valvata  tricarinata 
Hydrobiidae 

Amnicola  limosa 

PELECYPODA 

Sphaeriidae 

Sphaerium  striatum 
S.  nitidum 
S.  sp. 
Pisidium  sp. 

COKLENTERATA 

sp.  indet. 

NEMATOBA 

sp.  indet. 

PLATYHELMINTHFS 

TURBELLARIA 

sp.  indet. 


A 
131 


72 


12 


3        4 
98      221 


116 


28 


2 

13 


25 


T-3A12 


beak 


Table  A2A:  (continued) 


STATION : 


ANNELIDA 


POLYCHAETA 

Sabe 1 iidae 

Manayunkia    speciosa 


576 


160 


632 


792 


OLIGOCHAETA 

Tub  if icidae 

Limnodrilus  hoffmeisteri 

- 

22 

- 

- 

269 

L.  claparedianus 

- 

— 

- 

— 

— 

L.  profundicola 

- 

22 

- 

- 

- 

L.  angustipenis 

- 

- 

- 

- 

— 

Tubifex  tubifex 

- 

- 

- 

— 

™ 

Peloscolex  multisetosus 

150 

130 

191 

480 

269 

P.  freyi 

- 

- 

- 

- 

— 

Potamothrix  moldaviensis 

- 

- 

- 

- 

~ 

Ilyodrilus  templetoni 

- 

- 

- 

— 

— 

Bothrioneurum  vejdovskanum 

- 

- 

• 

— 

~ 

Aulodrilus  americanus 

- 

22 

- 

- 

- 

immature  capillifonn 

1568 

43 

17 

360 

13988 

immature  non-capilliforra 

960 

8136 

418 

- 

1076 

Naididae 

Nais  sp. 

2240 

65 

52 

300 

269 

Stylaria  sp. 

- 

- 

- 

30 

- 

Lumbriculidae 

Stylodrilus  heringianus 

- 

- 

35 

30 

— 

S.  sp. 

DIVERSITY* 

1.59 

2.90 

1.85 

2.28 

1.89 

\ 


*ltamature   Tubif icidae   not    included 


T-3412 


H 

I 

o 


Table    7fl:       Ge°™etrlc    Mean   Numbers    of    Major    Taxa    of    llenthic    Organisms    Found    at    Stations    1    to    5    in    July    a 
October    197B. 


y  and 


Date 


PHYLUM  ARTHROPODA 
Clasa  Insects 
0.  Ephemeroptera 
0.  Odonata 
0.  Trlchoptera 
0.  Coleoptera 
0.  Lepidoptera 
0.  Ilemlptera 
0.  Dlptera 
F.  Chi  ronotnldae 
F.  Ceratopogonldae 
Other  Families 
Claaa  Arachnlda 

0.  Acarina 
Class  Crustacea 
Subclass  Malacoatraca 
0.  Isopoda 
0.  Amphlpoda 

PHYLUM  MOLLUSCA 
Class  Castropoda 
Class  Pelecypoda 

PHYLUM  COELENTERATA 

PHYLUM  NEMATODA 

PHYLUM  PLATYHELMINTHES 
Class  Turbellarla 


July   October    July   October    July   October    July  October    July   October 


19 


39 

1 


22 


2  a 


218 


31 


93 


137 


4  2 


— 

— 

- 

- 

10 

1 

5 

— 

10 

14 

- 

- 

- 

_ 

_ 

_ 

85 

8 

217 

57 

48 

25 

801 

87 

233 

34 

17 

1 

4 

4 

10 

1 

1 

35 

- 

16 

- 

881 

7 

76 

10 

464 


88 


168 


197 
74 


21 


149 


PHYLUM  ANNELIDA 
Class  Hirudin  en 

Clasa  Ollgochaeta  3945 

Cocoons  1764 

Clasa  Polychueta  545 

TOTAL  NO.  OF  ORGANISMS         65R4 
TOTAL  NO.  OF  TAX A  R 

C-.ii 

stn 

j  i  ■  - 


3857 

316 

64 

4335 
6 


R70 

1167 

68 

2203 

7 


1779 

244 

42 

2122 
5 


4797 

5085 

11/156 

23917 

12 


1022 

148 

49 

1422 
8 


274  5 

3588 

709 

7505' 
8 


950  336642  151609 

350  28626  1673 
83 

1478  365524  154018 

7  3  5 


DE3K 


Table  A46:   Detailed  identification  of  benthos 

Thunder  Bay  Generating  Station  -  July,  October  1978 


July 


Stn.    Stn. 
1       3 


October 


Stn. 
1 


INSECTA 

COLEOPTERA 

Elmidae 

Optinservus  sp. 

1 

DIPTERA 

Chironomidae 

Chironominae 

6 

Cryptochirononius  sp. 

~ 

Endochironomus  sp. 

— 

Stictochironotnus  sp. 

m 

~" 

Diamesinae 

8 

Prodiamesa  sp. 

"" 

sp.  indet. 

~ 

2 

Orthocladiinae 

Heterotrissocladius  sp. 

1 

4 

Tanypodinae 

1 

Procladius  sp . 

6 

Tanypus  sp. 

~ 

Cera  topogonidae 

Bezzia  sp. 

> 

CRUSTACEA 

ISOPODA 

Asellidae 

2 

Asellus  sp. 

AMPRIPODA 

Caomaridae 

Gammarus  fasciatus 

m 

l* 

Garamarus  sp . 

GASTROPODA 

Viviparidae 

2 

sp .  indet. 

11 


Stn, 
3 


3 

1 

II 


beak 


Table  A46:  (continued) 


PELECYPODA 


July 


Stn.    Stn. 
1       3 


October 


Stn. 
1 


Stn, 
3 


Sphaeriidae 

Pisidium  sp. 
Sphaeriuro  sp. 


25 
3 


30 
2 


3 
6 


4 
11 


COELENTERATA 


sp.  indet. 
KEMATQDA 

sp.  indet. 

PLATYHEI.HINTHES 

TURBELLARIA 

sp.  indet. 

ANNELIDA 


72 


16 


POLYCHAETA 
Sabellidae 

Manayunkia  speciosa 

OLIGOCI1AETA 
Tub if icidae 

Aulodrilus  pluriseta 
Limnodrilus  hof fmeisteri 
L.  profundicola 
Tubifex  tubifex 
Peloscolex  ferox 
P.  freyi 
P.   multisetosus 
PoLamothrix  moldaviensis 
P.  vejdovskyi 
sp.  indet. 

immature  capilliform 
immature  non-capilliform 


60 


160 


42 


- 

- 

38 

- 

36 

- 

19 

- 

- 

- 

77 

- 

36 

63 

19 

12 

- 

- 

58 

12 

84 

63 

- 

- 

- 

21 

- 

- 

12 

42 

19 

6 

- 

- 

19 

- 

- 

- 

116 

22 

36 

- 

39 

- 

216 

126 

520 

121 

beak 


Table  A4  7  :  (continued) 


July 

October 

Stn. 

1 

Stn. 
3 

Stn. 

1 

Stn. 
3 

Naidldae 

Nais  sp. 

Stylaria  sp. 

Arcteonais  lomondi 
Lumbriculidae 

Stylodrilus  sp. 

96 

36 

63 
106 

42 

39 

19 
116 

12 

6 
6 

DIVERSITY* 

2.98 

3.50' 

3.41    3 

.63 

* Immature  tubificids  not  included. 


H 

I 

o 


CD 


Tali  I  e   8a: 


o 


Ceomejirlc    Hear.    Numbers    of    Major    Taxa    of    tlentblc    Organisms    Found    at    Stations    I,    2,     1,     5    and    6     In    July    and    November  ,     1979    (Numbe 
per    n    J 


PIllfLUH   ARTHROPODA 


Class    Gastropoda 
Class    PelecypoHa 

PMYI.UH  COELf.NTERATA 

rilYI.UH  NEHATODA 

PIITLUH  PlATYHELrnNTIIES 
Class    Turbellarla 

rilYLIJjj  AMHELIDA 
Class   MlrnJlnea 
CI  ass  01  Igochaeta 
Cocoons 

Class    Pol  yrli.iet* 

Total    Number   of   Organisms 
Total    Number    of    Taxa 


Station   1 


July 


50.* 
6.1 
2.) 

11.1 


Nov 


Class    Insects 

0.     Ephemera  pi  era 

0.    Odonata 

0.    Trlchoptera 

- 

- 

0.    Coleoptera 

0.    Lepldoptera 

0.    Itemiptera 

0.    Dipt  era 

F.    Chlrouomldae 

13.* 

53.4 

F.    Cerstopogonldae 

0.8 

6.3 

Other    Families 

0.8 

Class    Araclinlda 

0.    Acarlna 

- 

- 

Class    Crustacea 

Suhclaas    Halacostraca 

0.    Isopoda 

- 

- 

0.    Anphtpoda 

- 

- 

FIIY1.UH  MOLLUSCA 

107.3 


5.0 


0.8 


Jul 


Station    1_ 
Nov 


Station   3 


32.6 


22.4 


July 


201.2 
O.B 


3.5 


0.8 


118.4 


O.B 


18.7 


5. J 


Nov 


311.3 
0.8 


1.5 


- 

1.5 

- 

- 

~ 

5.7 

— 

2.9 

- 

O.B 

0.8 

1.5 

42.2 

237.9 

279.8 

363.3 

14.5 

0.8 

2.2 

- 

0.8 

17.2 

54.7 

132.1 

Station   5 


Station   6 


Jul) 


1.1 

0.8 


178.2 


0.8 


Nov 


Jul 


1 


Nov 


95.5 


324.9 


5.0  ' 


)  1    i'6t 


Hi. 


/7^6 


jrV*. 


1 


19.6 


47.6 


4.3 


12,380.8        24,138.9  1.472.4  2,689.5  2,431.7  2.6B9.4  273,615.2  57,288.0  281,811.2 

4,942.9                107.5  1,956.6  1,050.1  6,204.4  5, 141. J  122,875.9  2,120.4  56,414.9 

9.5  114.1             101.4  4,407.0  619.1                      - 

17,502.0        24,447.4  3,700.6  4.451.3  13,822.0  9,402.4  401,010.5  66,900.8  142,215.0 

«-0                   7.0  7.0               10.0  10,0  9.0                     5.0  3.0  3.0 


112,255.5 
2,115.1 


114,996.2 
2.0 


ucon 


Table  9 :   Geometric  mean  densities  (b~^)  of  major  taxa  of  benthic 
invertebrates  at  Stations  1,  2,  3,  5  and  6  in  July  1981 


PHYLUM  COELENTERATA 

PHYLUM  PLATYHELMINTHES 
Class  Turbellaria 

PHYLUM  NEMATODA 

PHYLUM  MOLLUSCA 

Class  Gastropoda 
Class  Bivalvia 

PHYLUM  ANNELIDA 

Class  Polychaeta 
Class  Oligochaeta 


PHYLUM  ARTHROPODA 
Class  Arachnida 

0.1  Acarina 
Class  Crustacea 

0.  Isopoda 
Subclass  Ostracoda 
Class  Insecta 
0.  Coleoptera 
0.  Diptera 

F.  Chironomidae 
F.  Ceratopogonidae 


46 


370 


126 
18  700 


60 
2 


Stations 


48 


2 

211 


2  920 

3  710 


2 
3 


109 


2 
5 


190 


4 
464 


140 
600 


585 


57 


102  600   275  300 


10 


TOTAL  ORGANISMS 
TOTAL  NUMBER  OF  TAXA 


19  200     7  210     9  190   103  000   275  700 
6        9        7        2        2 


0.  -  Order 

F.  ■  Family 


I 

I 


Table  10:  Detailed  identification  of  benthic  invertebrates  sampled  by  Ponar 
grab  at  Stations  1,  3,  and  6.  July  and  November  1978.   Expressed 
as  number  of  organisms  per  M  . 


I 

I 
| 
I 


boELENTERATA 

unidentified  species 

LATYHELMINTHES 


Class  Turbellaria 

unidentified  species 


NEMATODA 


I 
I 


unidentified  species 


I 
I 

I 
I 
I 
I 

§ 

I 

I 

I 


[QLLUSCA 
Class   Bivalvia 
Family   Sphaeriidae 
?-l&ldiim  sp, 
Muaca&ium  sp. 


ELIDA 


Class  Polychaeta 

MavuxyunLLa.  ^pecco^a 
Class  Oligochaeta 
Family  Lumbriculidae 

unidentified  species 
Family  Naididae 

UaJj>   sp. 
Family  Tubificidae 

LunnodnJJLuAs  cqavJjx. 

I.   koi&mzAAtvU. 

L .   ptw fiundicola 

VzLo&colex  sp. 

P.    freAox 

P.   mut&u iXx)t o4 

VotjxmotkKLx  mo£davZ&ru>Aj> 

P.   vtjdo\J6kul 

Tuiu.ftex  -tu£w.|$ex 

immature  capilliform 

immature  noncapilliform 

cocoons 

SECTA 


JULY 
3 


52 


33 


24 


57 


0     5,815 


NOVEMBER 
1  3 


7: 


rder  Trichoptera 
Family  Limnephilidae 
LLmnzpkUuii  sp. 


-3530 


19       1,020 


66 

170 

0 

47 

94 

0 

42 

123 

47 

61 

118 

755 

151 

2,530 

0 

0 

1,794 

3,625 

5,551 

113 

0 

0 

113 

0 

151 

0 

18,125 

529 

0 

0 

831 

0 

0 

3,323 

c 

3,625 

0 

0 

3,625 

0 

0 

D 

G 

0 

3,625 

0 

0 

0 

0 

94 

0 

0 

982 

24,166 

0 

264 

0 

151 

0 

0 

0 

0 

0 

1,171 

0 

0 

0 

0 

0 

340 

0 

0 

0 

0 

29,000 

491 

113 

218,706 

5,966 

57 

164,332 

8,005 

113 

66,458 

18,653 

170 

65,249 

8,572 

7,023 

71,290 

99 

•4,720 

2,266 

32 


Table  10:  (cont'd) 


JULY 

NOVEMBER 

1 

3 

6 

1 

3 

6 

Order  Diptera 

Family   Chironomidae 

unidentified  pupae 
Subfamily  Tanypodinae 

PtoclcuLLuA  sp. 
Subfamily  Diamesinae 

V<LamzAO.  sp. 

PiodlameAa  sp. 
Subfamily  Orthocladiinae 

HztzAo&Jjt&ocloduxA  Sp. 

5 

5 

0 
0 

0 

0 

99 

0 
0 

0 

0 

9 

0 

0 

0 

0 

52 

0 
19 

0 

0 

123 

9 
113 

0 

0 

0 

0 
0 

5 

Subfamily  Chironominae 
CAyptochiAonomuA   sp. 
?<vw.d?uAOYiomuJ>   sp . 
VolypzcUZum  sp. 

0 
5 
0 

61 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
5 

0 
0 
0 

Total  No.    Taxa* 

15 

12 

4 

8 

12 

7 

Shannon  Diversity* 

1.79 

1.74 

1.00 

0.95 

2.31 

1.68 

^excluding  oligochaete  cocoons  and  immature  forms 


T-3530 


33 


I 


beak 


Table  11:   Species  and  densities  (m~2)  of  benthic  invertebrates  sampled  by 
Ponar  at  Stations  1,  3  and  6  in  July  1986 

/ 


Stations 


PHYLUM  COELENTERATA 


690 


PHYLUM  NEMATODA 


170 


PHYLUM  MOLLUSCA 

Class  Gastropoda 
fj   Valvatidae 
Valvata  sincera 
Valvata  tricarinata 
Class  Bivalvia 
F.  Pisidiidae2 
Plsidium  sp . 
Musculium  sp . 


80 
80 


770 
80 


PHYLUM  ANNELIDA 


Class  Polychaeta 

F.  Sabellidae 

Manayunkia  speciosa 
Class  Oligochaeta 

F.  Lumbrieulidae 
sp.  indet . 

F.  Tubif icidae 

Limnodrilus  cervix 
Limnodrilus  hof fmeisterl 
Limnodrilus  udekemianus 
Peloscolex  f  erox 
Peloscolex  multlsetosus 
Potamothrix  vejdovskyl 
Tubif ex  tubif ex 
immature  capilliform 
iamature  non-capillif orm 


230 


320 


1  270 

1  900 

320 

12  350 


1  770 

4  390 

160 
660 

82 
160 


4  190 


8 

360 

8 

360 

16 

700 

8 

360 

79 

400 

58 

500 

79 

400 

UKdh 


Table    11:      (continued) 


Stations 

1 

3 

6 

PHYLUM  ARTHROPODA 

Class  Insect a 

0.  Coleopcera 

F.  Elmidae 

Optioservus  sp. 

1  230 

0.  Diptera 

F.  Ceratopogouidae 

Bezzia  complex 

150 

F .  Chironomidae 

Harnischia  sp. 

460 

■ 

Eukiefferiella?  sp. 

77 

Procladius  sp . 

230 

TOTAL  DENSITY 

18 

150 

8  560 

264  600 

DIVERSITY 

2.54 

2.06 

1.81 

1  Family 

2  pisidiidae  were  called  Sphaerildae  in  pre-operational  reports.  McKee  and 
Mackie  (1981)  explained  the  taxoaomic  error  in  the  use  of  latter  family  name, 

3  Order 


TABLE  I  la:        GEOMETRIC  MEAN  DENSITIES  (m"2)  OF  MAJOR  TAXA  OF  BENTHIC 
INVERTEBRATES  AT  STATIONS  1,  2,  3,  5  AND  6  IN  JULY  1982 


PHYLUM  NEMATODA  1  320 

PHYLUM  MOLLUSCA 

Class  Gastropoda  105 

Class  Bivalvia  330  390  1,200 

PHYLUM  ANNELIDA 


Class  Polychaeta 

730 

1,560 

M00 

Class  Oligochaeta 

24,300 

4,190 

2,900 

Class  Hirudinea 

1 

PHYLUM  ARTHROPODA 

Class  Arachnida 

O.    Acarina 

6 

4 

Class  Crustacea 

O.  Isopoda 

140 

Class  Insecta 

O.  Ephemeroptera 

1 

O.  Trichoptera 

3 

250,000        154,000 


O.  Trichoptera 

O.  Diptera 

2 

F.    Chironomidae 

3 

230 

760 

Total  No.  of  Organisms 
Total  No.  of  Taxa 

25,800 
4 

6,740 

7 

10,600 
9 

250,000 

1 

154,000 

1 

1       O.  =  Order 
2 

F.  =  Family 

IEC  beak 


TABLE  12-  SPECIES,  DENSITIES  (m-2)  AND  DIVERSITIES  OF  BENTH1C 

INVERTEBRATES  SAMPLED  BY  PONAR  AT  STATIONS  1,  3  AND  6  IN 
JULY  1982 


Stations 


PHYLUM  NEMATODA 

PHYLUM  MOLLUSCA 
Class  Gastropoda 
F.  Valvatidae 

Valvata  sincera 
Class  Bivalvia 
F.  Pisidiidae 

Sphaerium  sp. 
Pisidium  sp. 

PHYLUM  ANNELIDA 
Class  Polychaeta 

Manayunkia  speciosa 
Class  Oligochaeta 
F.  Lumbriculidae 

Stvlodriius  heringianus 
F.  Naididae 
Nais  sp. 
F.  Tubificidae 

Limnodriius  cervis 
Limnodrilus  hoff  meisteri 
Peloscolex  ferox 
Peloscolex  multisetosus 
Tubiiex  tubifex 
immature  capilliform 
immature  non-capilliform 
Class  Hirudinea 
F.  Erpobdellidae 

PHYLUM  ARTHROPODA 
Class  Crustacea 
O.  lsopoda 

Asellus  sp. 
Class Insecta 
O.  Diptera 
F.  Chironomidae 

Harnischja  sp. 
Procladius  sp. 


320 


210 


640 


1  100 


1  100 


U  500 

7  500 

22  600 


TOTAL  DENSITY 
DIVERSITY2 


37  600 
1.70 


1 
2 


density  including  immature  Tubificidae 
diversity,  excluding  immature  Tubificidae 


210 


320 
280 


9  100 

2  240 
110 


110 


430 


110 


210 
750 


15  100 

1.94 


18  800 

6  830 

I  700 
22  200 

II  900 
37  500 
85  300 
44  400 


230  000 
2.20 


49 


TABLE  I  lb: 


GEOMETRIC  MEAN  DENSITIES  (m"')  OF  MAJOR  TAXA'  OF  BENTHIC  INVERTEBRATES  AT  STATIONS  1 .  2.  3,  5  AND 
6  IN  JULY  AND  OCTOBER  I9S* 


PHYLUM  COELENTERATA 
Class  Hvdrojoa 

PHYLUM  PLATYHELMINTHES 
Class  Tgrbellaria 

PHYLUM  NEMATODA 

PHYLUM  MOLLUSCA 
Class  Gastropoda 
Class  Bivalvia 

PHYLUM  ANNELIDA 
Class  Polychaeta 
Class  Oligochaeta 

PHYLUM  ARTHROPODA 
Class  Araennida 
O.    Acarina 
Class  Crustacea 
O.  Ostracoda 
O.  Isopoda 
O.  AmpfttpoCa 
Class  Insecu 

O.  Trichopotera 
O.  Diptera 

F.    Chironomidae 
F.  Ceratopogomdae 


JULY 
Stations 

3 


I 

3. 

2* 

330 

100 

2* 

600 

62 

I 
53 

320 

14,100 

1 

930 
3.060 

1 

5,370 
6,670 

21 

I0S.0 

1 

5 

3 

27 

* 

3 

13 
12 

JJ0 

* 

660 

1,3* 

160 


«S, 105 


200 


Total  No.  ol  Organisms 
Total  No.  of  Taxa 

10,600 

1 

5,100 
12 

I  5,600 

10 

no.  ooc 

5 

»i,>00 

3 

1 

2 

OCTOBER 
Stations 

3 

J 

6 

PHYLUM  COELENTERATA 
Class  Kvaroioi 


PHYLUM  PLATYHELMINTHES 
Class  Turbellana 

PHYLUM  NEMATODA 

PHYLUM  MOLLUSCA 
Class  Gastropoda 
Class  Bivaivia 

PHYLUM  ANNELIDA 
Class  Polychaeta 
Class  Oiigocnaeu 


1 

* 

22 

100 

1*0 

* 

310 
2.190 

5 

1,130 

780 
1,3*0 

710 
9*0 

3, ISO 
»,»00 

79.20C 

1.500 


IOM00 


PHYLUM  ARTHROPODA 
Class  Araennida 
O.     Acarina 
Class  Crustacea 
O.  Ostracoda 
O.  isopoda 
O.  Amphipoda 
Class  Insect* 
O.  Trichoptera 
O.  Diptera 

F.     Cruronomidae 
F.  Ceratopogonidae 


2*0 


I 
l 
1 

320 
100 

J 

120 

3 

120 

760 

5,510 

2,300 

2,*20 

2,000 

12.S00 

sl,*0C 

U0,*00 

I 

12 

11 

* 

3 

Total  No.  of  Organisms 
Total  No.  ot  Taxa 


'      O.  «  Order 

2     F.  »  Family 

*     Blanks  in  table  indicates  no  organisms  in  the  samples. 


TABLE  I  Li  SPECIES,  DENSITIES*  (No./ffl2)  AND  DIVERSITIES  Of  BENTHIC 

INVERTEBRATES  SAMPLED  BY  PONAR  AT  STATIONS  1.  3  AND  6  IK 
3ULY  AND  OCTOBER  19»* 


July 


Stations 


October 


PHYLUM  COELCNTERATA 
Class  Hydroxoa 
O.  Hydroida 
F.  Hydridae 
Hydra  ip. 

PHYLUM  PLATYHELMINTHES 
Ous  Turbellaria 
jp.  indet. 


PHYLUM  NEMATODA 
ip.  indet. 

PHYLUM  MOLLUSC  A 
Class  Bivatvia 
F.  Pisidiidae 

Muscuiium  sp. 
Pisidium  sp. 
Sphacrium  sp. 
Class  Gastropoda 
F.  Vaivatidae 
VaJyata  lincera 
V.  tricarinata 


HO 

153 


270 


LSD 
160 


373 

107 


J20 


960 


13  *27 

160         2,*53      2,560 
7 


JI7 

213 


PHYLUM  ANNELIDA 
Class  Polychaets 

Manyunkia  apccioss 
Class  Oligocnaeta 
F.  LumbricuUdae 

Styiodrilus  nerinitianus 
F.  Naididae 

Stylaria  iossularis 
F.  Tubiiicidae 

Aulodrilus  pluriseta 
Limnodrtlus  hoflmeisteri 
L.  udekemianui 
'Fotamothrin  moldayiensis 
Quistadrilus"multisetosus 
Sptrosperma  term 
Tubilea  tuBSe* 
immature  eapUUlonn 
immature  non-capilliiorm 

PHYLUM  ARTHROPODA 
Class  Arachnid* 

Hydracarin*  sp. 
Class  Crustacea 
Subclass  Malacostraca 
O.  Isopoda 
F.  Asellidae 
Asellus  sp. 
O.  Amphipoda 
F.  Haustoriidae 
Pontoporeja  sp. 
Subclass  Qstracoda 

sp.  tndet. 
Class  Insect* 
O.  Trichoptera 
F.  Leptoceridae 

Oecetls  sp. 
O.  Dipters 

pupae  -  sp.  tndet. 
F.  Chironomidae 
S.F.  Chironominae 
Crypt  mJitronogrms  sp. 
PolypedUum  sp. 
.  Diamea 


»S0       7,6*0 


L033      *f267 


♦92 

3,76* 

77 

3,200 

»92 

179 

107 

692 

19S 

796 

20* 

107 

3,935 

9*3 

3; 

26 

2,177 

L»75 

m 

L593 

107 

3,955 

L9*l 

L«3 

20* 

1,2*0 

2,977 

L«73 

3,933 

3,M2 

>♦» 

21,672 

31 

*9,322 

U.309 

m 

3,l»fc 

3*3 

2.3 

23,119 

13 


110 


IIC 

270 
430 


J33 

33 

53 
320 

53 


S-F7 

Mooodiamesa  sp. 
S.F.  OrthocJadiinae 

Heterotrissocladius  sp. 
S-F.  Tanypodina* 

Procladius  sp. 
F.  Ceraiopogonldae 

ftexzia  Compjei 


TOTAL  DENSITY 
NO.  OF  TAXA1 
DIVERSITY2 


13 

33 
107 

u 

53 
187 

27 

I6C 
107 

V 

320 

320 

53 

320        3,613 

2C 

20,9*0 

1*,7>6 

36,1*0 

2,612 

15.253    1*3,360 

17 

IS 

7 

IS 

21            10 

2.90 

2,62 

2,03 

2.35 

3.09        2.29 

Density  and  number  o(  tau  Including  immature  Tttblficldae. 
Diversity  excluding  Immature  Tubiiicidae.  „„„,. 

Blank  in  table  Indicates  no  Individuals  of  a  species  lound  in  sample 


TABLE  lie:       GEOMETRIC  MEAN  DENSITIES  (m-2)  OF  MAJOR  TAXA  OF  BENTHIC 
INVERTEBRATES  AT  STATIONS  1,  2,  3,  4,  5  AND  6  IN  JULY  1985 


Stations 
3  4 


PHYLUM  COELENTERATA 

Class  Hydrozoa  22  5  3 

PHYLUM  PLATYHELMINTHES 

Class  Turbellaria  9 

PHYLUM  NEMATODA  8  160  950  200 

PHYLUM  NEMERTEA 
PHYLUM  MOLLUSCA 


Class  Gastropoda 
Class  Bivalvia 

150 

5 
310 

320 
590 

410 

130 

98 

PHYLUM  ANNELIDA 
Class  Polychaeta 
Class  Oligochaeta 
Class  Hirudinea 

1,<*20 
7,750 

270 
3,500 

910 

10,900 

6,600 

6,400 

2 

30 

51,600 

363,300 

PHYLUM  ARTHROPODA 
Class  Archnida 

2 

2 

Class  Crustacea 
O.  Isopoda 
O.  Amphipoda 

Class Insecta 

1 

20 

3 

13 
270 

70 

0.  Diptera 

F.  Chironomidae 

140 

470 

820 

560 

1,820 

410 

F.  Ceratopogonidae 
Other  Diptera 
O.  Lepidoptera 

2 

2 

2 

TOTAL  NO.  OF  ORGANISMS         9,650        4,900       15,700      14,400      53,800     363,900 
TOTAL  NO.  OF  TAXA  8  II  9  9  4  5 


SPECIES.  DENSITIES'  INo./*2)  AND  MVER/jmES  OF  BENTHIC 
INVERTEBRATES  SAMPLED  BY  PONAR  AT  STATIONS  I  TO  t  IN 
JULY  IN) 


PHYLUM  COELENTERATA 
Claai  Hydretaa 

0.  Hyiir<a4a 
f     Hrtr.dar 


PHYLUM  PLATYHELMINTHES 

LuiiTinellvu 


PHYLUM  NEMMTIA 

Proatoma  Tubryrr 


PHYLUM  NEMATOOA 

tp.  HI0Ct. 

r 

7) 

!-• 

Bl 

PHYLUM  MOLLUSC* 

Claaa  Bi«l»i* 

F,  Pinauflat 

Muaeylium  ap. 
Piaidiim  ap. 

B 

M 

m 

r 

47 

»tc 

2,«07 

i.1 

10' 

it: 

jiphaeriwr*  ap. 

V 

Llaa*  GaiiropoP* 

F.  Viiniiu, 

Vajrata  uncri* 

7 

m 

V.  incarmata 

J 

J7J 

PHYLUM  ANNELIDA 
QaM  PoljrctiMU 

Mwywwn  apfCioaa 
CiUl  OllfOdatCU 

F.  LumbriculidM 

Styloflriiui  ftcf  ingnnm 
F.  Nai&ia* 

Arctonaia  lamondi 

Chagtonaalar  diapftafiw 

OpfiKaooaii  agfpmupa 
Ripntea  Mfmti 
Sp*caJia  loaifta* 
Stylarta  toaaulafn 

F.  TufcihciO** 

Autodrilia  affKflcanw 
Autgdnlia  luriMia 
TJYoarilis  »W"" 
pnwwlrtiia  c*r*n 
L.  hotlrntiaWi 

PataHvotftrn  mplaayieram 

utaoriJta*  muliiagloam 

ITU  l*ro> 


imnutm  c*&iliilorrr 

Entry* 


KM 
W»l 


II 

IX 

?£•> 
2W 
U 

H 

Mi 


3*7 


121 

lit 
L»J0 

u 
u 


J5: 
at! 


41) 
6! 


«s       «,k:       no 

S.24I  })) 

230 


» 

140  I.IJ2         J0.»2I 


MO         i*»       tw«     •*•»• 

2,744       wo 


wn     ww 


us        »»»      swr    BUM 

UJ  U»         «J27        »7,«W 


PHYLUM  AUTHROPOOA 
Claai  «•<*»« 


Claw  Cnaucn 

Sukdw  Malaomraca 

0.   l*OP«l* 

F.  Aaell.aar 

AaeLua  ap. 

1) 

n 

I) 

C.  Amphipotfa 

F.  HamurWM 

pnmopprtia  ai* 

Claai  tna*cia 

0.  L«pkkK>l«f  a 

F.  F)MMl 

17 

ap.  IrsMl. 

O.  Otpaara 

paw  -  ap.  toafci. 

B 

F.  CMraraaratit 

S_F.  Qwwwiiawatt 

CfrpwehiKwawiwai  ap. 

[»mi<Trptpcruro««TMiJ  »■ 

7 

H 

n 

M 

KarruaOba  ap- 

FaTaciamrlina  ap. 

T 

Ptmiwyaacwa  ap. 

7 

Polyprfil***'  ap 

)) 

3) 

aC 

u 

I> 

107 

S.F.  HtMH 

P«t*ftrp*»  ■»- 

jjCTWPalhaM 

26? 

Hmnxiwdaaw  IP- 

ST.  TanjaxUir 

AMakenmaa  ap. 

55 

17 

MC 

M 

IS) 

Pf«cla4iua  pp. 
F.  OrelllHtaiHir 

B*naa  (a«iptn 

TOTAL  DEKSJTY 

4.7  J7 

W»l 

io.r» 

ic.h: 

M.IK 

JJ7.M* 

NO.  Of  TAXA 

H 

II 

ii 

» 

1 

1 

WVaWSTTY 

M9 

>.7I 

J-iJ 

;.)•. 

l-U 

UN 

APPENDIX  * 

Species  and  Densities  of 
Benthic  Invertebrates  in  1985 


I 
I 


"ABLE  1:  SPECIES  AND  DENSITIES  (No./Z.Oi  rr.2)  OF  BENTHIC  INVERTEBRATES  IN  THE  K AWNISTIKUI.a  RJVER,  ]«J 


Taxa 


Station  No. 


2z± 


9-X 


7-3 


?-«* 


7  -£ 


P.  COELENTERATA 

Hydra  sp. 


P.  PLATYHELMINTHES 

CI.  Turbellaria 

sp.  indet, 


P.  NEMERTEA 

Prostoma  rubrum 


P.  NEMATODA 

sp.  indet,_ 


P.  ANNELIDA 
CI.  Polychaeta 

Minayunkia  speciosa 


CI.  Oligocnaeta 
F.  Ciossoscotecidae 
sp.  indet^. 


F.  Lumbriculidae 

Slylodrilus  herinnianus 


F.  Naididae 
Areteonais  lomondi 


N,  variabilis 


Ophidona;s  serpentina 


Ripistcs  paYasita 


Stylarla  fnssularn 


lacustns 


Jncmats  uneinata 


F.  Tubificidae 

Aulodrilus  americanus 


A.  HmnoEIus 


Jl*^ 


A.  plLif  Iseia 


Ilvodrilus  tempieion; 


tlronodfTius  cervi> 


-^r 


L.  ciaparediaiuis 


lap* 


LTheftmeiste 


in 


us: 


ri 


L.  udekemianus 


Potamothrix  moldaviensis 


P.  veidovskyi" 


uistadrilus  majtisetosu" 


irosperma  lerox 


Tubif 


ex  ignotus 


T.  tubifex 


immature'wi'tri "hair  setae_ 


SE 


immature  without  hair  setae_ 
CI.  Hirudlrtea 

F,  Eropobdelltdae 
Dina  sp,_ 


F.  Glossiphoniidae 
Glossiphonia  complanata 


HelPbdelja  stairnalis 


P.  ARTHROPODA 

CI.  Crustacea 

0.  IsoDoda 
F.  Asellidae 

Asellus  sp. 

C.  Amphipoda 


F.  Cammaridae 
Cammarus  sp. 
CI.  Arachnide 

O.  Hydracarina 
sp.  indet,_ 


0.  Ephemeroptera 
F.  Ephemeridae 

Hexajrenia  sp. 

F.  Leptophlebiidae 

Leptophlebia  sp,_ 
F.  Caenidae 

Caenn  sp. 


0.  Hemiptera 
F.  Corixidae  sp.  indet. 
O.  Megaloptera 
F.  Sialidae 
Sialis  sp. 


O.  Celeoptera 
F.  Elmidae 

Dubiraphia  sp. 

Qptioservus  sp._ 


TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.OJ  mV  OF  BENTHIC  INVERTEBRATES  IN  THE  KAVINIST!K«  IA  RIVER.  :9J,' 


Taxa 

Staiion  No. 

7-1 

1     7-5. 

?-3 

?-«/ 

?-s 

0.  Trlehoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  Polycentropodidae 
Poiyeentropus  sp. 

i 

9 

1*. 

F.  Chironomidae 
S.F.  Chironominae 
Cftironomus  sp. 

1 

CryptoeHironomus  sp. 

1 

DernicrypTochironomus  sp. 

1              i 

Dierotendipes  sp. 

1 

Harnischia  sp. 

- 

ParacnironoTius  sp. 

Paractadopelma  sp. 

Paratarnvta.-sus  sp. 

Pftaenopsectra  sp. 

A 

* 

PoiypediJum  sp. 

Tanytarsus  sp. 

': 

S.F.  Diamesinae 

Monodiamesa  sp. 

S.F.  Orthocladinae 
Cricotopus  sp. 

i 

Heterotrissoclad'ius  sp. 

S.F.  Tanypodinae 
Ablabesrnyia  SP. 

/ 

Prociadius  sp. 

1 

?> 

i. 

F.  Chironomidae  pupae  sp.  indei, 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeum 

M.  rransversurr 

Sphaerium  sp. 

'           1 

Pisicuum  sp. 

u 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

■5,r, 

F.  Planofbifdae 
Helisoma  anceps 

1 

H.  tfjvotvfi 

1 

i 

Gyraulus  parvus 

-. 

F.  Physidae 
Physa  gvrina 

Physa  sp. 

Physella  sp. 

] 

F.  Valvatidae 
Valvata  sincera 

V.  tricannata 

* 

TOTAL 

* 

■9CSO 

3 

H9 

/O? 

NO.  OP  TAXA 

H 

i 

3 

8 

(8 

SHANNON-WEANER  DIVERSITY 

lA2 

OM1 

R  C. 

~    in 

RICHNESS 

1  -\° 

e=M 

i  VL 

1 

EVENNESS 

0  Si 

O  l^ 

1  Of) 

0  -.'a 

-     - 

"ABLE  I: 


SPECIES  AST  DENSITIES  (No./O.Ca  rr'    OF  BENTH1C  INVERTEBRATES  IN  THE  KAVIMSTIKUJ*  RIVER,  19E* 


Taxa 


Station  No. 


?>-!    i       %-2- 


P.  COELENTERATA 
Hvdra  tp. 


g-3     '     g-^ 


rt)P   S<f/«A.£ 


s>-s 


/fr    s**w*i£ 


P.  PLATYHELMINTHES 
CI.  Turbellaria 
sp.  indet. 


P.  NEMERTEA 

ProJtoma  rub  rum 


P.  MEMATODA 
tp. indett 


P.  ANNELIDA 


CI.  Polychaeta 

Manavunkia  speciosa 

1 

Sl 

CI.  Qligoehaete 
F.  Clossoscoleeidae 

sp.  indet. 

F.  Lumbriculidae 

StvlodriJus  henngianus 

i 

F.  Naidioae 

Arcteonais  lomondi 

i 

1 

,\.  variabilis 

Ophidonais  serpentina 

Ripistes  parasita 

1 

Stylaria  icssulans 

j 

S,  lacustris 

Uftcjnais  uncinate 

I 

F.  Tubificidae 

AulodriJus  americanus                              \ 

£ 

A.  limnobius 

a.  pturittta 

Uyodrilus  templeton. 

Limnodrilus  cervix 

L.  claparediarius 

L.  hoffmeisteri                                       J_ 

2.        1 

L.  udekemianus 

F'otamotnrix  moidaviensis 

P.  vejaovskyj 

Ouistadriius  multiset  is  us 

Soirosperma  ierox 

Tubiiex  i£_notus 

T.  tuoifex 

immature  without  hair  setae.                    t1                1 

/ 

CI.  Hirudinea 

F.  Eropobdeilidae 
Dina  splr_ 

F.  Giossiphoniidae 
GlossiDhonia  complanaia 

Helobdeli*  stajrnaiis 

P.  ARTHROPOD  A 

CI.  Crustacea 
0.  Isopoda 
F.  Aseilidae 
Asellus  sp. 

0.  Arnphipoda 
F.  Gammaridae 
Camraarus  sp. 

Cl.  Araehnida 
0.  Hvpracarjna 

. 

0.  Ephemeroptera 
F.  Epnemeridae 
Hexajrenia  sp. 

a. 

^ 

F.  Leptophlebiidae 
Leptophiebia  sp. 

vr'"n" — '—'<'. 

F.  Caenidae 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 

Sialis  sp. 

0.  Coleoptera 
F.  Elmrdae 

Opiioservus  sp. 

■ 

TABLE  I: 


SPECIES  AND  DENSITIES  (No./O.Ci  rr/)  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AVINISTJKU  IA  RIVER.  I  9S« 


Taxa                                                       Station  No. 

8-/ 

8-3> 

8-1 

2-S 

0.  Trichoptera 
F.  Leptocerjdae 
Nectopsyche  sp. 

*A      S«»'<./ 

rue  S*»r.£ 

F.  Potyeentropodidae 
Polvcentropus  sp. 

f> 

1 

/ 

0.  biptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironomus  sp. 

• 

Cryptochironomus  sp. 

DemicryptochironomLis  sp. 

Djerotendipes  sp. 

11                         ,.       . 

1 

Harnischia  sp. 

Parachironomus  sp. 

Paracladopelma  sp. 

Paratamviarsus  sp. 

Phaenopsectra  sp. 

Poiypedilbfn  sp. 

Tanytarsus  sp. 

4 

5.F.  Diamesinae 
Monodiamesa  sp. 

S.f.  Orthocladinae 
Cricotopu:  sp. 

Heterotrissociadiiis  sp. 

S. F.  Tanypodinae 
Abtabesmvia  sp. 

i 

I 

Procladius  sp. 

5 

I                                                      III 

F.  Cfiironomidae  oupae  sp.  inaei. 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Btvalvia 
F.  Sphaeridae 

Musculiun-i  parrufrjeun-i 

M.  trans  we  rjun- 

--        -                                                                       ' 

Sphaeriun-  sp. 

| 

Pisidiurr.  sp. 

ui 

Ci.  Gastropoda 
F.  Hydrobiidae 

Amnicoia  iimosa 

e*- 

F.  Planorbiid'ae 
Heiisoma  aneeps 

H.  trivolvis 

-    i 

Gyraulus  parvus 

F.  Physidae 
Physa  gy.rina 

i 

Physa  sp'. 

pTiysella  sp. 

F.  Valvatidae 
VaJvata  slncera 

V.  tricarinata 

TOTAL 

3V 

o~ 

- 

;i3 

— 

NO.  OF  TAX  A 

10 

A. 



]/ 

- 

2  2g 

1.00 



3 .20 

SHANNON-WEANER  DIVERSITY        .      ._ 

RICHNESS 

>      -p 

I.UU 



•t           1  —s 

— - 

EVENNESS 

r,cA 

r-r- 
LKJ 



L     -'  t 

— 

1 

"A£L 


SPECIES  AND  DENSITIES  (Nc/0.03  t'iOF  BEN'THIC  INVERTEBRATES  IV  THE  K  AVIMSTIK  «  I- 


\m 


H-i 

9-5, 

9-3 

1-H 

Cj . 

-£ 

P.  COELENTERATA 

Hvdra  sp. 

P.  PLATYHELMuVTHES 

CI.  Turbellaria 
sp.  indet, 

1                   '                   * 

P.  NEMERTEA 

Prostoma  rubrurr: 

P.  NEMATODA 

ip.  indet, 

1 

P.  ANNELIDA 

CI.  Potychaets 

Manavunkia  speciosa 

1 

CI.  Oligochaeta 
F.  Glosaoscolecidae 
sp.  indet. 

I 

F.  Lumbriculidae 

Sivlodrilus  heringianus 

34 

F.  Naididae 
Areteonais  lomondi 

i 

N.  variabilis 

Ophidonais  serpentina 

Ripistes  parasita 

Stvlaria  fossulans 

S.  iKUttril 

! 

Uncinais  uncinata 

F.  Tubificidae 

Aulodrilus  americanus 

\.  limnobJus 

A.  pluriseta 

Ilvodritus  templeton; 

Limnodrilus  ee-vi): 

*;/ 

7l 

,6* 

>?V 

L.  ciapanedianus 

L.  honmeister: 

lOiL 

/?g 

/I 

v^; 

L.  udekemianus 

i?'. 

?o 

1S-2H 

Potamothrix  moioavierois 

P.  vejdovskv. 

Buistadrilus  multisetosus 

Soirosperma  ferox 

«V            | 

Tubifex  ipnotuj 

T.  tubifex 

2*7 

3fc 

lSt 

KbA 

;«< 

5? 

A4 

1eS 

immature  without  hair  setae 

tO*fi 

lijH 

911 

iOOl 

,??<r 

CI.  Hirudirtea 
F.  Eropobdellidae 
Dina  sp. 

F.  i'losstphoniidae 
Glossiphonia  complanata 

Helobdella  stagnaiis 

P.  ARTHROPOD  A 
CI.  Crustacea 

0.  Isopoda 
F.  AseJlidae 

Aseilus  sp. 

O.  Ampriipoca 
F.  Gammandae 
Gammarus  sp. 

CL  Arachnida 
0.  Hydracarina 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexaeenia  sp. 

^ 

F.  Leptophlebiid"ie 
Leptephlebia  sp. 

1 

F.  Ca«ni3ae 
Caen  is  sp. 

0.  Hemtptera 

1 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 

Dubiraphia  sp. 

Optioservus  sp.                                                            | 



1 

TABLE  1: 


SPECIES  AND  DENSITIES  (No.  /u.Oi  rr,".  OF  BENTHIC  INVERTEBRATES  IN  THE  KAMINISTIK'A  I A  RIVER,  1981 


Taxa                                                       Station  No. 

?"/ 

1     f*~ 

9-3 

Q_t- 

9-5 

0.  Trichoptexa 
F.  Leptoeeridae 
Nectopsvche  sp. 

F.  Poiycentropodiaae 
PoJvcentropus  sp. 

0.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 
Cfuronomus  sp. 

Cryptochironomus  sp. 

Demicrvptocriironomus  sp. 

Dicrotendipes  sp. 

Harmschia  sp. 

Parachironomus  sp. 

- 

Paracladopelma  sp. 

- 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

? 

PoJypedjJum'  sp. 

9 

Terwtarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

i 

S.F.  Orthocladtnae 
Cricotopus  sp. 

HeterotrissoeJadius  sp. 

S.F.  Tanypodinae 
Ablabesmyja  sp. 

Procladius  so. 

ft 

* 

F.  Chironomidae  puDae  sd.  indei, 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F,  Sphaeridae 

Musculium  partumeurr 

M.  transversurr 

Sphaerium  sp. 

Pisidium  sp. 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Pianorbiidse 
He  1  iso ma  anceps 

K.  trivolvis 

Gvraulus  pa'vus 

i 

F.  Physidae 
Physa  gyrina 

Phvsa  sp. 

Physella  sp. 

F.  Valvatidae 
Valvata  sincera 

V.  trjcarinata 

TOTAL 

1S2*. 

MCD 

III?, 

3  3  ~>  u 

V3^  = 

NO.  OF  TAX  A                                                  _ 

H 

g 

H 

3 

/ 

SH.ANNON-WEANER  DIVERSITY 

=6 

■4. 

r^   "   £ 

RICHNESS 

OMI 

o<to 

t\  u"=. 

EVENNESS 

r.    -j  u] 

£  fcd 

0  ib 

:.  CJ 

TABLE 


SPECIES  AND  DENSITIES  (No. /0,C 


Or  BEKTH1C  Ifi 


-rr.  p  ;.  »rc   ;\   -ur  ^ 


'IK'*  I 


:n: 


Taxa 


Station  No. 


//-/ 


II-?- 


//-2> 


l-H 


ll~S 


P.  COELENTERATA 

Hydra  sp. 


P.  PLATYHELMINTHES 

CI.  Turbellana 

sp.  indet, 


P.  NEMERTEA 

Prostoma  rubrum 


NEMATODA 

$p.  indet,. 


.  ANNELIDA 

Cl.  Polychaeta 

Manayunkia  speoosa 
CI.  Oligochaeta 


F.  GlossoscoJeciaae 
sp.  irtdet«_ 


F.  Lumbriculidae 

Stylodrilus  herinKianus 


F,  Naididae 

Arrtfnr«i(  Inmnnrli                                                                                                                         _                 i 

N.  variabilis 

Ophidonais  serpentina 

Ripistes  parasita 

Stylaria  fossulans 

S.  lacustris 

Uncinais  uncinate 

F.  Tubiticidae 

Aulodrilus  americanus 

i 

A.  llmnooius 

! 

A.  PiuristU                                                                                           __j 

ITvodrilus  templetoni                                                                                                       |   ._■        .          1 

L:mnodnlus  cervix 

i         ,9t,        !         an.       i 

L.  ciaparedianu:                                                                                        \                             I 

21 

L.  hof  fmeister. 

ZK, 

|                                 1             iBS 

21 

L  uMwcnuanui 

i  bVl 

9?C 

P.  ve idovskyi 

Quistadriius  multueiosus 

Spirojperma  Jerox 

: 

Tubifex  ijnotus 

■ 

T.  lubilex 

yfc!        1          ',?s 

J|5                       29               1 

-     Ilnlk          \          */l< 

tklSk 

li  He 

j»*            i 

!  y  OS                        f  V  t O 

mh 

23.91 

so* 

CI.  Hirudtnea 

F.  Eropobdeliidae 
Dina  sp. 

F.  Glossiphoniidae 

Glossipnonia  cornplanata 

Helobaella  stapnahs 

P.  ARTHROPODA 
CI.  Crustacea 

0.  Isopoda 
F.  Asellldae 
Asellus  sp. 

C.  Amphipoda 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachmde 
O.  Hydracarina 

0.  Ephtmeropiera 
F.  Ephemeridae 
Hexajrenia  sp. 

A 

F.  Leptophlebiidae 

F.  Caenid'ae 

0.  Hemiptera 

0.  Megaloptera 

F.  Siahdae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 

Optioservus  sp. 

1        .      .     — 1 , 

TABLE  1:  SPECIES  AND  DENSITIES  (No./C.CJ  rr/j  OF  BENTHIC  INVERTEBRATES  IN  THE  KAVINISTIKU'IA  RIVER,  I98J 


Taxa 

Station  No. 

//-/ 

u-x 

//-3 

!  I-H 

ll~S 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

J 

F.  Polycentrcpodidae 
Polvcentroous  sp. 

O.Tiiptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironomus  sp. 

tryptochironomuj  sp. 

Demicryptochirortomus  sp 
Dicrotendipes  sp^ 

Harniscnia  sp. 


Parachironomus  sp. 

Paracladopelma"  sp. 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

Polypeailum  sp. 

Tanytarsus  sp. 

S.F7  Diamesinae 

Monocliamesa  sp. 
S. F.  Orthocladinae 

Cricotopus  sp._ 


Heieroiriisocladius  sp. 
S. F.  Tanypodinae 

Ablabesrnyia  sp. 

pTocladius  sp, 

F.  Chironomidae  pupae  sp. 
F.  Cerafopogonidae 

Begzia  complex 


ndetfc. 


P.  MOLLUSCA 
CI.  Bivatvia 
F.  Sphaeridae 

Musculium  partumeur- 
KT  trans versurr, 


J^L. 


3pnaeniim  sp^_ 
pTsidiw,  sp. 
CI.  Gastropoda  ~" 
F.  Hydrobiidae 


Amnicola  limosa 
,  Planorbiidae 
Hehsoma  anceps 


H.  trivolvis 

Cyraulus  parvus 


Physidae 
Physa  Kyrira 


Physa  sp. 

Physeila  sp, 

.  Valvatidae 
Valvata  sincere 


V.  tricarinata 


KTM 


■-3g£ 


IZ223 


LLzas 


imi 


is-?? 


NC._PF.TAXA.. 


SHANNON-WEAKER  DIVERSITY 
RICHNESS 


EVENNESS 


-- 

r..uc 


_2_ 

on 


o--~ 


TABLE  I: 


SPECIES  AND  DENSITIES  [NO./0.1M  ~2  ■  Q"  BENTHIC  INVERTEBRATES  IN  THE  K  AVINISTJKK  IA  RIVER,  J9JJ 


Taxa 


Station  No. 


P.  COELENTERATA 
Hydra  sp. 


P.  PLATYHELMDMTHES 

CI.  Turbellaria 
•p.  indet. 


'12- 1 


;-- 


'4-3 


/J-*/ 


/^  -S 


P.  NEMERTEA 

Prostoma  rubrutr 

P.  NEMATODA 
sp.  indet,   , 

P.  ANNELIDA 
CI.  Polycheela 

Manavunkia  speciosa 

1 

CI.  Oligocbaeta 
F.  Clossoscolecidae 

jp.  indet.                                           ,                      ._    . 

1 

F.  Lumbriculidae 

Stvlodrilus  heringianus 

F.  Naididae 

Arcteonais  Jomondi 

N.  variabilis 

u 

Ophidonais  serpentina 

Riputes  parasite 

Siyiarit  lossularis 

S.  lacustris                               ; 

Uncinais  uncinate 

F.Tubificldae 

Aulodrilus  amencanus 

A.  limnobius 

A.  pluriseta                                                S_ 

1 i ik UL. 

llvogrilus  temptetom 


rrrTnodTTlus  Cgrvij 


3E 


nw 


L.  claparedianus 


L.  helimeisie 


LTudekefnianus 
Potamothrix  moldaviensts 


Jk. 


eidovsk 


UlStadrilus  muHisetosus 
iroiperma  fero* 


Tubidex  i^notjs 
T.  iubilex 


immature  witn  nair  setae_ 


immature  without  hair  setae_ 
CI.  Mirudinea 
F.  Eropobdellidae 

Dina  sp, 

F.  Glossiphoniidae 

Glossiphonia  complanata 

Helobdejja  stagnalis 


P.  ARTHROPOD  A 

CI.  Crustacea 
O.  Isopoda 
F.  Asellidae 

Asellus  sp. 

O.  Amphipoda 
F.  Gammaridae 

Cammarui  sp. 
CI.  Arachnida 
O.  Hydracarina 

sp.  indet, 


2HT 


a/yy 


"^rTT 


lilt 


3zHr 


,■,>» 


"2E 


O.  Ephemeroptera 
F.  Ephemeridae 

Hexagenia  sp. 
F.  Lepiophlebiidae 

Leptophlebia  sp. 
F.  Caenioae 

Caen  is  sp. 


O.  Hemiptera 

F.  Corixidae  sp.  iridet^. 

0.  Megaloptera 

F.  Sialidae 

Sialis  sp. 

0. 
r. 


.oleoptera 
Elmidae 
Dubiraph.it  sp. 
Optioservus  sp. 


TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.Ci  rr/)  OF  BENTHIC  INVERTEBRATES  IN  THE  KAMINJSTIKW1A  RIVER,  1982 


Taxa                                                       Station  No. 

!2-l 

/i-fi. 

i3l-3 

rA-*/ 

12.  -5 

0.  Trichoptera 
F.  Leptoceridae 
Neetopsyehe  IP. 

F.  Polyeemropodidae 
Polycentropus  sp. 

0.  b'ip'tera 
F.  CJiironomidae 
5.F.  Chjronominae 
Chironomus  sp. 

!    i 

CryptQChironomus  sp. 

Demicrvptochironomus  sp. 

'• 

Dicrotendipes  sp, 

Harmschia  sp. 

Parachjroriomus  sp. 

I 

Paracladopeima  sp. 

Paratamytarsus  sp. 

Phaenopiectra  sp.                                                     j 

Polypeoilum  sp. 

Tanytarsus  sp. 

S.F.  Diarnesinae 
Monodiamesa  sp. 

'. 

S.F.  Orthociadirrae 
Cficotopus  sp. 

Heterotrjssociad'ius  sp. 

S.F.  Tanypodinae 
Ablabesmvia  sp. 

Procladius  sp. 

! 

3 

^L 

3- 

F.  Chironomidae  pupae  sp.  mdet. 

i 

- 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 
CI.  Bivalvia 
F.  Sphaeridae 

Musculiurn  partumeum 

M.  tran.sversufT, 

Sphaerium  sp. 

3 

/ 

PisicTium  sp. 

h 

/ 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Plenofbiicfae 
Helisoma  anceps 

1 

H.  trivolvis 

1 

Cyraulus  parvus 

I 

F.  Physidee 
Phvsa  gyrina 

Physa  sp. 

Ph^sella  sp. 

F.  VaWatidae 
Velvata  sincera 

V.  tricarinata 

TOTAL 

IX 

3lS4 

Zliq 

H90*. 

.3* 

NO.  OF  TAXA 

* 

a 

6 

2 

5 

SHANNON-WEANER  DIVERSITY 

2   50 

•J     :    .    ... 

o  3o 

l-SL 

i  0 

RICHNESS 

1    Dft 

QlZ 

D  StS 

r.     C-V 

!   >o 

EVENNESS 

0   gfl 

^q<i 

rv'61 

r\    ^~> 

c  so 

i 

"ABLE  1: 


SPECIES  AND  DENSITIES  (No./ 


OF  BENTHIC  INVERTEBRATES  IN  THE  KAVISISTJKVIA  RIVE? 


.n: 


7a  xa 


Stan  on  No. 


P.  PLATYHELMINTHES 

CI.  Turbellaria 
sp.  inoet 


P.  NEMERTEA 

Prostoma  rubrum 


P.  NEMATODA 
sp.  indet,_ 


P.  ANNELIDA 
CI.  Polychaeta 

Manayunkia  speciosa 


CI.  Oligoehaeta 
F.  Glossoscolecidae 
sp.  indet,, 


F.  Lumbriculidae 

Stylodrilus  heringianu; 


Arcteonais  lomondi 

\.  vanab.lis 

Ophidonais  serpentina 

■ 

Ripistes  parasite 

Stviana  lossulan; 

! 

S.  lacustris 

Uncinais  uncinata 

F.  Tubifieidae 

Aulodrilus  americanus 

A.  limnobius 

A.  plunseti 

Ilyocrilus  tempieton. 

, 

Lirrnodnlus  cervix 

1 

/j?                                 ,          jc; 

L  claparedianus 

a. 

!                       ! 

L.  ho!!meisteri 

o 

'                                         4? 

/  ° 

_.  uc»K»mianus 

H 

7  «  ,'                                                i  c- 

Potamot.lrix  moldaviensis 

P.  vejdovsKy: 

Ouistacn.us  multisetosu; 

■ 

Soirosperma  ierox 

Tubiiex-  ifnotus 

T.  tubifex 

Sk 

rss 

i"     : 

1  ■ 

i,fi¥   . 

U         0«>                         l/£0 

*i£ 

immature  without  hair  setae_. 

3* 

Sfii 

?T9                         ?¥» 

336 

CI.  Hirudinea 

F.  Eropobdellidae 
Dint  SP, 

.  _      _ 

F.  cTossiphoniidae 
Gloisiphonia  eomplanata 

I 

- 

helobdella  stajtnalij 

P.  ARTHROPOD  A 

Cl.  Crustacea 

C.  Isopoda 
F.  Asellidae 
Aseiius  sp. 

1 

0.  Amphipooa 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachnnda 
0.  Hydracarina 

~    ' 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexagenia  sp. 

F.  Leptophlebiidae 
Leptopbiebia  sp. 

F.  Caenidae 
Caen  is  sp. 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coieoptera 
F.  Elmidae 

Dubiraphia  sp. 

1                  : 

Opiiose-vus  sp. 

I 
I 


TABLE  i:  SPECIES  AND  DENSITIES  fNe./O.OJm2!  OF  BENTHIC  INVERTEBRATES  I*.  THE  KAMIVtSTTK* 


:-  R]  ■'£?..  :=•<• 


Taxa 

Staiion  No. 

/3W 

/3-A. 

,'3-3 

i  3-  H 

2 

—  c 

0.  Trichoptera 
F.  Leptocendae 
Nectopsyche  sp. 

1 

F.  Polycentropodidae 

Polycentropus  sp 
O.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 

Chironomus  tp, 

CryptochTronomys  s: 


Dernicryptoc.lironomus  sp^ 

Dicroiendipes  sp, " 

Harnisehia  sp. 

Parachironornus  sp, 

Paracladopclma  sp, 

Faratamytarsus  sp. 

Pnaertopsectra  sp. 

Polypedilum  sp. 


d 


S.F.  Ommesinae                                                                                                                                  j              ' ' 

Monodiamesa  sp. 

S.F.  Orthocladinae 
Cncotopus  sp. 

Heterotrissocia^ius  sp. 

S.F.  Tanypodinae 
Abtabesmyia  sp. 

I 

Procladius  sp. 

£ 

/. 

I                            /* 

F.  Chironomidae  pupae  sp.  indVi. 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivatvia 
F.  Sphaeridae 

Musculium  partumeum 

i 

M.  iransversurr: 

i 

Sphaerium  sp. 

Pisid'urr.  sp. 

L_ 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Plinbrb'iidae 
Helisoma  anceps 

H.  trivolvis 

GyrauJes  parvus 

1 

F.  Physidae 
Physa  gvrina 

i - 

Phvia  sp. 

1                                   ,                 1 

Phvsella  sp. 

F.  Valvatidae 
Valvata  sincera 

V.  tricannata 

TOTAL 

?0 

?YTS 

£9©< 

hol,*- 

/  /*? 

NO.  OF  TAXA 

% 

S* 

* 

C 

SHANNON-U'EANER  DIVERSITY 

2i  ^  v1^ 

**s     ~ 

OfcO 

r;~. 

r»f 

RICHNESS 

B  g 

P     C-' 

Q    "  1 

r\   o  C 

r     -C 

EVENNESS 

r>  h"i 

n  jPs 

^    ^P 

-   .--j 

r     K3 

_  . 

__ 

"ABLE  1: 


SPECIES  AMD  DENSITIES  (No./O.QJ  m*\  OF  BENTHIC  INVERTEBRATES  IS  THE  K  AVINI5TIKU  !A  RIVER.  \9U 


Tax* 


Station  No. 


N-l 


&z£ 


W-3 


/H-H 


J±L 


_< 


P.  COELENTERATA 

Hydra  sp. 


P.  PLATYHELMINTHES 
CI.  Turbellaria 
jp.  inflet. 


P.  NEMERTEA 

Prostoma  rubrurr 


P.  NEMATODA 
sp.  indetfc. 


P.  ANNELIDA 
CI.  Polychaeta 

Manayunkia  speciose 


CI.  Oligochaeta 
F.  Glossoscolecldae 
indev, 


sp. 


F.  Lumbriculidae 

Stylodrilus  heringianus 


F,  Naididae 

Arcteonais  lemondi 


N.  variabilis 


Ophidoriais  serpentina 


Ripistes  parasna 


Stylaria  lossula 


S.  laeustns 


Unonais  uncinata 


F.  Tubiiicrdae 

Aulodrilus  americaous 


A.  iimnobius 

A.  plunseta 

l.f 

1                                      6* 

Ilyodrjlus  temjgletoni 

Limnodrilus  cervix 

<?JL 

l«i 

L.  claparedianus 

/ 

L.  hottmeistSn 

iO 

lif 

1*1 

m*                  i 

L.  uoekemianus 

%*> 

i  nt> 

£ 

Potamothrix  moldavjensis 

pTvejdovskvi 

puistadrilus  multisetdsus 



Spirosperma  ierbx 

Tubilex  i^notu;. 

1                         " 

T.  tubilex 

t\{ 

tot,       ! 

H 

iisLl 

*s<,;                   Jiif                     // 

immature  withoul  hair  setae 

is 

1  Oil 

53                     b?*.                     g 

CI.  Hirudirtea 

F.  Eropobdellidae 
Dina  sp, 

F.  Clossiphoniidae 

Glossiphonia  complanata 

Helobdella  stagnalis 

ARTHROPOD A 

CI.  Crustacea 
0.  Isopoda 
F.   Aselliaae 
Asellus  sp. 

0.  Amphipoda 
F.  Gammaridae 

Gammarus  sp. 

CI.  Aracrnioa 
0.  Hydracanna 

C.  Ephemeroptera 
F.  Ephemeridae 
Hexajjenia  sp. 

I 

F.  Leptophlebiidae 
Leptophlebia  sp. 

F.  Caemda'e 
Caen  is  sp. 

C.  Hemiptera 

0.  Megaloptera 
F.  Siaiidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 
Dubiraphia  sp. 

Ootposervus  sp. 

i 

I 
I 


TABLE  1: 


' 


SPECIES  AND  DENSITIES  [No./O.Oi  m,  OF  BENTHIC  INVERTEBRATES  IN  THE  KAMINISTIKUIA  RIVER,  I5SJ 


Taxa 

Station  No. 

IH-I 

}H-X 

/V-3 

/V-V 

/*i-S 

O.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

[ 

F.  PolycentropodiSae 

Polycentropus  sp, 
O.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 

Chironomus  sp. 

CryptpchTrencmus  spL 


je_,icrvptocnirono^-ius  sp. 

Oicrctendipes  sp. 

Har-.s:-,.a  >:.. 

Parachironcmus  sp. 

_ 

Paracla'dopetma  sp. 

Paraiamyta-S'js  sp. 

Phaenopsectra  sp. 

Polypedllurr  sp. 

Tanvtarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Orthociadinae 
Crieotopus  sp. 

Heterof:ssociacius  %z. 

: 

S.F.  Tanypodmae 
Ablabesnyja  sp. 

ProcJadius  sp. 

3 

it 

F.  Chironomidae  puDae  so.  indet. 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

Ci.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeurr. 

f.'..  transversun- 

Sphaeriurn  sp. 

1              I                ; 

Pisidium  sp. 

i 

CI.  Gastropoda 
F.  Hydrobiidae 

Amnicola  llmosa 

F.  PJanorbudae 
Helisoma  anceps 

1 

i 

K.  trivolvis 

l 

Cyraulus  parvus 

F.  Physidae 
Phyia  j^yrina 

PriVS£    5E. 

Phvsella  sp. 

F.  Valvatjdae 
Valvata  sincera 

V.  tricannata 

TOTAL 

A3 

if9-6*4 

3/3fl 

Itfiu 

12.0 

NO.  OF  TAXA 

ID 

H 

H 

a 

SHANNON- W'EANER  DIVERSITY           .    . 

L"\'f 

I  '  w  _^ 

r,     QS 

.  \D •"  1 

RICHNESS 

11% 

D-^ 

0  6" 

^ 

t,q 

EVENNESS                                                          .,,      . 

a  >l 

o  fiz 

c  43 

~  CL~ 

•ABLE  1: 


SPECIES  AND  DENSITIES  !Nc.':.:' 


OF  BENTHIC  INVERTEBRATES  IN  THE  KAVIN'ISTIKVt  1A  RIVER,  >9tl 


Taxa                                                       Sta 

ion  No. 

15-1 

/5-£_ 

/5-3 

/.5-V 

15- S 

P.  COELENTERATA 

Hvara  sp. 

| 

i 
i 

P.  PLATYHELMINTHE5 
CI.  Turbeilaria 
ip.  indet, 

P.  NEMERTEA 

Prostoma  rvbruni 

P.  NEMATODA 

sp.  indet,  _ 

i 

P.  ANNELIDA 
CI.  Polychaeta 

Manayunkia  speciosa 

CI.  Otigochaeta 

F.  Glossoscolecidae 

P,  Lumbriculidae 

Stvlodrilus  heringianus 

F.  Naididae 

Arcteonais  tomondi 

i 

N.  varJaDiiis 

ODhidonais  serpentina 
Ripistes  parasua 

3 

Sivlaria  lossuJar:s 

S.  lacustris 

i 

Uncinais  uneinata 

F.  Tuisificidae 

Aulodrilus  americanus 

A.  limnobius 

I 
I 


A.  ojuriseta 

1 

Uyocriius  templetoni 

Lrmnodfuus'  cervi> 

93Tj 

ill       r                   i           i.* 

£ 

L.  clapared.anu;                                                                                                                      I 

L.  hoitmeisten 

JJ9- 

S."                                                       ■? 

■ 

L.  uoekemianus 

fti 

CS             | 

/3 

Potamothrix  moloaviens;: 

P.  vejdovsxyi 

Suistadriius  multise'tosu! 

'3 

Soirosperma  iero* 

EJ 

is 

?• 

(3 

Tub'ifex  ifcnotus 

T.  tubiiex 

as 

i°          i             3t 

1 

<i  vo 

7  6* 

liili          !          aji 

£» 

immiturp  without  hair  setae^  , 

ac3 

(.9. 

A<?9 

Ml 

CI.  Hirudinea 

F.  EropobdeUidae 
Dina  so. 

-1 

F.  Glossiphoniidae 
Glossipbonia  cemplanata 

Helobdella  stagnalis 

P.  ARTHROPODA 

CI.  Crustacea 
0.  1  so pod a 
F.  Asellidae 
Asellus  sc. 

O.  Amphipoda 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachnida 
O.  Hydracarlna 

C.  Ephemeroptera 
F..Ephemeridae 
Hexa^enia  $p. 

F.  teptophlebtidae 
Leptophlebia  sp. 

F.  Caemdae 

C.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  EJmidae 
Dubiraphia  sp. 

Opuoservus  sp.                            1                             1 

TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.Mn-r)  OF  BENTHIC  INVERTEBRATE;  IN  THE  KAVIN.'STIKU'IA  RIVER,  :98.' 


Taxa                                                   Station  No. 

15-/ 

is-sl 

//J  -3 

IS-  v 

IS-B 

0.  Trichoptera 
F.  Leptoeeridae 

Neetopsyche  sp. 

F.  Polycentropodidse 
PoJycentropus  sp. 

0."5Tptera 
F.  Chironomidar 
S.F.  Chironominae 
Cruronomus  sp. 

\ 

Cryptochironomu's  sp. 

i 

Dtmicryptochironomus  sp. 

Dicrotendipes  sp. 

!                         : 

Harmschia  sp. 

i 

Parachironomus  sp. 

1 

Paracladopelma  sp. 

Paratamytarsus  sp. 

Pbaenopsectra  sp. 

Mypedilun  sp. 

Teny tarsus  sp. 

S.F.  Diamesinae 

Monodiamesa  sp. 

S.F.  Orthocladinae 
Cricotopus  sp. 

Heterctrissociadius  sp. 

S.F.  Tanypodinae 
Ablabesmvia  sp. 

Procladius  sp. 

ff 

3 

1 

F.  Chironomidae  puDae  sp.  inde;. 

F.  Ceratopogonidae 
Bezzia  complex 

l 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumcum 

v 

A 

M.  trans  versum 

Sphaerium  sp. 

i 

Pisidlum  sp. 

i 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  hmosa 

' 

F.  Planorbiidae 
Helisoma  anceps 

K.  trivolvu 

Gyraulus  parvus 

F.  Physidae 
Physa  Kyrina 

Physa  sp. 

Physeila  st. 

F.  Valvatidae 
Valvata  sincera 

— 

V.  tricarinata 

1 

TOTAL 

/?^6 

.._.<>  £2_ 

/??:<.          urn 

IOH 

NO.  OF  TAXA 

% 

8 

ZL 

6 

II 

SHANNON-WEANER  DIVERSITY 

1       I  T* 

Q  I  - 

RICHNESS 

- 

■~  -  - 

'■  _ 

EVENNESS 

f~\ 

«).-/> 

'.    1 

-     ; 

...J...                            1 

TABLE  I: 


SPECIES  AND  DENSITIES  (No.70.0J  mJi  OF  BENTHIC  INVERTEBRATES  IN  THE  KA.W1N1STIKVCIA  RIVER,  .  W 


Taxa 

Station  No.  ,  , 

16-1 

Ib-Z. 

y^-3 

ik- 

H 

/6-5 

P.  COELENTERATA 

Hydra  to. 

P.  PLATYHELMINTHES 
CI.  Turbellaria 

$p.  inde:. 

i 

Prostoma  rubrum 


P.  NEMATODA 

sd.  tndet, 

P.  ANNELIDA 
CI.  Poiyehaeta 

Manavunkia  spectosa 

CI.  Oligochaeta 
F.  Glossoscoleeidae 

F.  Lumbriculidae 

Stviodrilus  he'ingianus 

F.  Naidiaae 

Arcteonais  lomond: 

i 

N.  variaDi::;                                                                                              ,    .  , 

Ophidonais  serpentina 

n 

Ripistes  parasita 

i 

Stylaria  Icssulans 

i    .  . 

S,  lacustns 

Uncinais  mcinata 

F.  Tubilicidae 

Aulodriius  americanus 

A.  limnoEIus 

A.  plunseta 

Ilvod'ilus  templeion, 

Limnodnlus  cervix 

1           1131 

$u 

is// 

c 

L.  claparedianu? 

I 

L.  hoffrriellten 

U4 

, 

L.  uoenemianu! 

1*11 

« 

Potamotnnx  moicaviensu 

P.  vejdovsikvi 

Ouistadrilus  muttisetosui 

Spirosperma  tcron 

Q5 

%{,/ 

!           a° 

Tubifex  ignotus 

T.  tubifen 

(15Y3 

lit  J 

«A 

isei                  Ji 

P«?9? 

mcs.fi 

JAfcV^ 

tss. 

;V<j 

immature  without  hair  «etae__ 

^^v 

fm 

SJ/o 

3* 

CI.  Hirudlnea 
F.  Eropobdeilidae 
Dina  sp,_ 

F.  Glossiphoniidae 
Glossiphonia  complanata 

Helobdelia  stajjnalis 

P.  ARTHROPODA 

Ci.  Crustacea 
0.  Isopoda 
F.   Asellidae 
Asellus  sp. 

0.  Amphipoda 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachnida 
0.  Hydracarlna 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexagertia  sp. 

' 

r.  Leptophlebiidae 

I                  1 

F.  Caenida'e 
Caenis  sp. 

0.  Hemlptera 

0.  Megaloptera 
F.  Siaiidae 

Stalls  sp. 

0.  Coieoptera 
F.  Elmidae 

Optioservus  sp. 

1 

!          i 

TABLE  1:  SPECIES  AND  DENSITIES  (No./D.Oi  mZl  OF  BENTHIC  INVERTEBRATES  IN  THE  K AMINISTIK <l  1A  RIVER,  198.* 


Taxa                                                       Station  No. 

lb-1 

/6-SL 

16-3 

!6-<i 

/6-S 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

1 

F.  Polycentropodidae 
Polycrntropus  sp. 

0.  Sipteri 
F.  Chironornidae 
S.F.  Chirortominas 
Chironornus  sp. 

Cryptoehironomus  sp. 

Dernicryptochironomus  sp. 

Dicrotendipes  sp. 

Harnisehja  sp. 

Paraehironomus  sp. 

1 

Paraciadopelma  sp. 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

Poiypedilum  sp. 

^^^^~ 

Tanytarsus  sp. 

-I 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Orthocladinae 
Crieotopus  sp. 

Heterotrissocladius  sp. 

S.F.  Tarcypodinae 
Ablabesmyia  sp. 

Procladjus  sp. 

.5 

F.  Chironomidae  p'upar  sp.  indet, 

F.  Ceratopogonidae 
Bezzia  complex 

ex. 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridas 

Musculium  partumeum 

M.  transversurn 

SphaerTum  sp. 

\ 

Pisidium  sp. 

1 

1 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Planorbiiaae 
Heiisoma  anceps 

H.  trivolvis 

Gyraulus  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

Physella  sp. 

~~* 

F.  Valvatidae 
Valvata  sincera 

V.  tricannata 

1 

TOTAL 

S6061, 

IIO/L 

J2  399 

//?/v 

2H?.. 

NO.  OF  TAXA 

H 

X 

3 

H 

io 

SHANNON-WEANER  DIVERSITY 

^    r  a 

i    *^1 

0  ■ c  (q 

RICHNESS 

/-■   -  _ 

r>   '..  ^ 

D  30 

0  ■  H  - 

F* 

EVENNESS 

0  ■ '/  •- ' 

r:  .  '    C 

O-io^ 

D  £P 

0-  jS- 

TABLE  I:  SPECIES  AND  DENSITIES  (No. /CO,'  t;i  OF  BENTHIC  INVERTEBRATES  IN  THE  K AMIN'ISTIK'i  1A  RIVER,  !«J 


Tax*                                                    Stat 

ion  No.   .  _ 

IT         I 

l?-SL 

/?~3 

l?-y 

/•?-£ 

P.  COELENTERATA 

Hydra  «p. 

P.  PLATYHELM1NTHE5 

CI.  Turbeliaria 
ip.  indet. 

P.  NEMERTEA 

Prostorna  rubrurr 

1 

P.  NEMATODA 

tp.  indet,_ 

1 
P.  ANNEUDA 
Ci.  Polychaeta 

Manavunku  speciosa 

i 

i 

CI.  Oligoehaeta 
F.  Glossoscolecidae 
ip.  mdet. 

| 

F.  Lumbriculidae 

Stvlodnlus  herirtfiianus                                                                        l 

F.  Naidi<i.e                                          . 
Arcteonais  lomondi 

N.  variabilis 

1         a. 

Ophidonais  serpentina 

Ripistes  parasita 

1                      1 

Stvlana  lossulans 

- !                  i 

* 

S.  lacustrts 

I 

it. 

Uncinais  uncinata 

! 

F,  fubificidae 

Aulodrilus  americanus 

A.  limnobius 

A.  pluriaeta 

Ilvodrilus  templeionl 

Limnodrilus  cervix 

i  IbC. 

ass 

L.  claparedianus 

L.  hcfimeisten 

5» 

iSS 

L.  udekemianus 

Sit 

* 

Potamothrix  moldaviensis 

P.  veidovskyi 

SpTrosperma  ierox 

4s»      j 

Tubifex  iflnotus 

T.  tubifex 

IB1 

??i 

9??S 

J«*fc 

iff" 

5 

'30  _ 

■-ZVZ6 

JitAS 

Jl  iSo._.. 

LI 

immature  without  hair  setae 

ISS3 

£/£ 

819 

VS90 

11 

CI.  Hirudinea 

F.  Eropobdellidae 
Dina  sp. 

F.  Glossiphoniiaae 
Glosslphonie  complanata 

Helobdella  stagnahs 

P.  ARTHROPODA 
CI.  Crustacea 

0.  IsopoOa 
F.  Asellidae 
Asellus  sp. 

5 

0.  Arfiprupoda 
F.  Gammaridae 
Cammanjs  tp. 

CI.  Arachnlda 
0.  Hydracarina 

0.  Ephemeroptera 
F.  Eprtemerldae 

Hexatrenia  sp. 

F.  Leptophlebiidae 

F.  Caenidae 

C.  Hemiptera 

O.  Megalopter* 
F.  Sialidae 
Sialis  sp. 

O.  Coleoptera 
F.  Elrnidae 

Dubiraphia  sp. 

Optioservus  sp. 

1                            1 

1.                     .        ... 

TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.OJ  m'J  OF  BENTHIC  INVERTEBRATES  IN  THE  KAMINISTTKW'IA  RIVER,  I9S; 


Taxa                                                   Station  No. 

/?"/ 

l?-X 

/?-3 

/r-V 

/?-£ 

0.  Trichoptera 
F.  Leptoeeridae 
Nectopsyche  sp. 

F.  Polycentropodidae 
Polyeemropus  sp. 

0.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironornus  sp. 

! 

Cryptochironomus  sp. 

i                     ! 

' 

Demicryptochironomuj  sp. 

i 

Dicrotendipes  sp. 

: 

Harnischia  sp. 

!                                   ! 

Parachironomus  sp. 

|                  .        to 

Paracladopelma  sp. 

I                     ■    "  ! 

Paratamytarsus  sp. 

1! 

Phaenopsectra  sp. 

? 

PolypediJum  sp.      ■ 

Tanytarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

S,F.  Orthocjadinae 
Cricotopus  sp. 

1 

!           ;* 

Heterotrissociadius  sp. 

5.  F.  Tanypodinae 
Ablabesmyia  sp. 

Proclsdius  sp. 

^ 

F.  Chironomidai  pupae  sp.  indet,,                    J 

F.  Ceratopogonidae 
Bezzja  complex 

P.  MOLLUSCA 
CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeum 

M.  trensversum 



Sphaerium  sp. 

1 

Pisidiurci  sp. 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limoss 

' 

F.  PJariorbudae 
Helisoma  anccps 

K.  tnvolvis 

Gvraulus  parvus 

i 

F.  Physidae 
Physa  (ryrina 

Pnvsa  sp. 

Phvsella  sp. 

F.  Valvatidae 
Valvata  sincera 

V.  tricarmate 

JQJAl 

a^29P 

/S?v3 

t*9*if 

2CL2* 

5^ 

NO.  OF  TAXA 

5 

H 

2_ 

-r 

,7 

SHANNON-WEANER_DIVERSITY 

-     1^ 

0  to\ 

0  10 

3  c£ 

RICHNESS 

f-j  .-jh 

2     ' 

f)  \\ 

C  }C 

EVENNESS 

D  33 

o't\ 

O'bO 

O    '.  •", 

r\.2£ 

i 

TABLE  I: 


SPECIES  AND  DENSITIES  (No./O.OJ  rr^l  OF  BENTHIC  INVERTEBRATES  IV  THE  KAVINISTHCWIA  RIVER,  1983 


Taxa 


Station  No. 


/g-y 


P.  COELENTERATA 
Hydra  sp, 


P.  PLATYHELMINTHES 

CI.  Turbellana 

sp.  indet, 


12-X 


P.  NEMERTEA 

Prostoma  rubrum 


Il-3_ 


'g-'V 


/?-5 


P.  NEMATODA 

sp.  indet. 

P.  ANNELIDA 

CI.  Polychaeta 

Manavunkia  speciosa 

1 

Ci.  Oligochaeta 
F.  Ciossoscolecidae 

up.  indet,                                  .    . 

F.  Lumbriculidae 

Stvlodrilus  heringianus 

F.  Naididae 

Arcteonais  Jomandi 

N.  variabilis 

c- 

Ophidonais  serpentina 

Hr 

Ripistc:  parasita 

\ 

Stvlana  fossuiaris 

i 

S,  lacustns 

151 

Uncinais  uncinata 

F.  Tubificidie 

Aulodriius  amerieanus 

A.  Iimnotijus 

A.  pjunseta 

liyoariju!  temgletoni 

Limnodrilus  cefvij 

2.30 

tSo                   3<to        1, 

L.  clspsredianu! 

E7  hofimetste.' ■■ 

.      „                     i               2.7.D 

H 

L.  uaekemianus 

I             A3©.. 

f« 

Potamotnrix  mcldaviensis 

P.  vejdovskvi 

Ouistadrilus  rnultisetosus 

Seiroiperrna  lerbx                                 •  ^ 

IK 

4 

Tubife*  ipnotut 

T.  tubifex                                                   /  (,■=> 

lb/3 

S-S.W        1          392  = 

H 

immature  wirn  hair  setae.,,                    3?°? 

tiosv                 la-iAii. 

5? 

immature  without  hair  setae,                 9^A 

1(,l 

kSO 

JS 

Ct  Hirudirtea 
F.  Eropobdellidae 
Dina  sp. 

F.  Glossiphoniidae 

Glossiphonia  complanata 

Heloboella  sta_gnalis 

P.  ARTHROPOD  A 

CI.  Crustacea 
0.  Isopoda 
F.  Aseliidae 
Asellus  sp. 

fi 

C.  Amphipode 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachnida 
0.  Hydracarina 
tp.  indet,, 

0.  Ephemeroptera 
F.  Eprtemeridae 
Hexagenia  sp. 

F.  Leptophlebiioae 
Leptophlebia  sp. 

F.  Caenidae 
Caenis  sp. 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 
Dubiraphia  sp. 

Optioservus  sp. 

TABLE  1:  SPECIES  AND  DENSITIES  (No./O.CJ  m2)  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AMINISTIKUIA  RIVER, 


!98; 


Taxa                                                       Station  No. 

18- ! 

IS-X 

/8S 

!%-1 

/ff-5 

O.  Trichopwra 
F.  Leptoceridae 
Neetopsyche  jp. 

F.  Polycemropodioae 
Polvtentropus  sp. 

0.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironemui  sp. 

! 

CryptochTronomu!  sp. 

i 

bemicryptochironomus  sp. 

1                                          — 

Dierotendipes  sp. 

" 

Harnisehia  sp. 

1                                                                1 

parachironomus  sp. 

1         PS 

Paracjadopelma  sp. 

1 

F'aratamvtarsus  sd. 

Phatnopsecrra  sp. 

i       "i- 

Polypedflum  sp. 

Tanytarsus  sp. 

i             i 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Orthoeladinae 
Cricotopus  sp. 

■ — 
2? 

Heterotrissocjadius  sp. 

S.F.  Tanypodinae 
Ablabesrrma  sp. 

Procladius  sp. 

1 

-- 

F.  Chironomidar  pupae  sp.  indet. 

■  ~ 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  oivalvia 
F.  Sohaeridae 

Mujculium  partumeum 

V,.  transversurr 

5phaer!um  sp. 

Pisfdiurn  sp. 

1 

i           ! 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

1 

1                                1 

F.  Pianorbiidae 
Hehsoma  anceps 

/ 

K.  trivolvjs 

Cyraulus  parvus 

,            ) 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

/ 

Phvsella  sp. 

F.  Valvatldae 
Valvata  sincera 

V.  tricarinata 

TOTAL     .        .__ 

V??^L 

iStet 

It  Kit- 

//4i0$ 

£OH 

NO.  OF  TAXA 

H 

5 

2- 

^ 

It 

SHANNON-WEANER  DIVERSITY 

D-fcfa 

Q    3  = 

C:     *^ 

0    to^ 

'*     "*s 

RICHNESS 

,*).yl 

C-<zc 

~\    * 

O-   ^ 

-     ~  _ 

EVENNESS 

r    ij^ 

0-2'l 

r\  z^ 

-  --.. 

£     - 

TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.OJ  «*]  Or  BEN'THIC  INVERTEBRATES  IN  THE  K  AVINISTIKVl  1A  RIVER,  .91'. 


Taxa 


Station  No. 


'11-1 

tf-2. 

/9-3 

l<1-H 

/9-S 

P.  COELENTERATA 
Hydra  sp. 

P.  PLATYHELMINTHES 
CI.  Turbellaria 
tp.  indet. 

• 

P.  NEMERTEA 

Prostoma  rubrurn 

1 

! 

P.  NEMATODA 

id.  indet. 

i 

P.  ANNEUDA 

Cl.  Polychaeta 

Manayunkia  speciosa 

Cl.  Oligoehaeta 
F.  Glossoicoleeidae 
so.  indet.                        .  _  . 

F.  Lumbriculidae 

Stylodrilus  heringianus 

| 

F.  Naididae 

Arcteonais  lomondi 

1 

N.  variabilis 

Ophidonais  serpentina 

1*1 

ftipistei  parasita 

Stviana  fossulans 

S.  lacustris 

1                     ! 

Unciriai;  uncinata 

i 

F.  Tubificidae 

Aulodrilus  americanus 

1 

A.  Jimnobius 

A.  pluriseta 

ilyodrilus  le'mpletor 

: 

Limnocnlus  cervix 

/5b 

90 

woo 

a     i 

L.  claparedianus 

L~  rioffmeisteri 

.     ...tlO 

tl 

it, 

L.  udekemianus 

Ht 

Pota^cTi.-i?  ^oioavjcnsis 

P.  vejdovtkyi 

Quistadrilus  multitatoxui 

Spirosperma  lerox 

?8 

ifco 

<?K 

*vs 

ib 

Tubifex  ipnotus 

T.  tubffex 

IftZ 

2 1  LI 

lib 

93  V 

Immature  with  ha:r  setae. 

38/o 

*<.±< 

Uf3 

«t 

;?c 

immature  without  hair  setae 

l€.i, 

1  /  ?0 

Ml 

35  A 

s*i 

Cl.  Hirudinea 
F.  EropobdelJidae 
Dina  so. 

F.  Glossiphofiiidae 
Glossiphohia  complanata 

Helotxtelia  sta/riaiis 

P.  ARTHROPODA 

Cl.  Crustacea 
0.  Isopoda 
F.  Aiellidae 
Asellus  so. 

9 

0.  Amphipoda 

F.  Gammaridae 
Gammarus  sp. 

Cl.  Arachnida 
0.  Hvdraca-ina 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexagenia  sp. 

F.  Leptophlebiidae 
Leptophlebia  sp. 

F.  Caemdae 
Caenis  sp. 

0.  Hemiptera 

0,  Megaloptera 
F.  Siahaae 
Stalls  sp. 

0.  C"oieoptera 
F.  Elmidae 

Dubtraphia  sp. 

Optioservus  sp. 

TABLE  1:  SPECIES  AND  DENSITIES  (NO./B.0J  m2:  OF  BENTHIC  INVERTEBRATES  IN  THE  KAMINISTTKVI  IA  R;VER,  198.' 


Taxa                                                       Station  No. 

/<?-/ 

lf-2. 



19-3 

/9-v 

/9-S 

0.  Trichoptera 
F.  Leptoeeridae 
Nectopsyche  sp. 

F.  Polycentropodidae 
Polyeentropus  sp. 

0.  Diptera 
F.  Chironomidac 
S.F.  Chironominae 
Chironomus  sp. 

iryptochiror.omus  sp. 

.S_ 

DernicrvptochjronoTius  sp. 

Dierotendipes  sp. 

Harmschia  sp. 

Parachirononus  sp. 

1 

Paraciadopelma  sp. 

Paratamyta'S'Js  sp. 

Pnaenopsectra  sp. 

1 

PolypedTTum  sp. 

Tanytarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Orthocladinae 
Crieotopus  sp. 

HeterotrissocJaa'iLjs  sp. 

S.F.  Tanypodinee 
Abiabesmyia  sp. 

Procladius  sp. 

3 

•3 

/&, 

1 

F.  Ctiironomidae  pupae  sd.  inde*.,_ 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Muscuiium  p_artumeurn 

1 

M.  transversur 

'          I 

Sphaerlum  sp. 

'          1 

Pisidium  sp. 

£ 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Planorbiidae 
Helisorna  anceps 

H.  trivolvis 

Gyraujus  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

Physella  sp. 

F.  Valvatidae 
Valvata  sincera 

1 

V.  tricarjnata 

TOTAL 

tfxza 

9¥t8 

^9^s 

Di^L 

q^o 

NC.  OF  TAX  A         

V 

H 

6 

6 

n 

SHANNON-WEANER  DIVERSITY 

r 

I-.02 

t   ,ftQ 

"  4 

RICHNESS 

Q  l\Q 

0  ".' 

Z     't 

EVENNESS 

0  \1 

0     51 

^  a)  1 

-      .    . 

TABLE  1: 


SPECIES  AND  DENSITIES  (No. 'CO?  rr2;  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AVIMSTIKH'IA  RIVER,  i  9£J 


Tax* 

Station  No.   . 

a.o-1 

9.0-0, 

3.0-3 

2-O-H 

ZO-S 

P.  eOELENTERATA 

Hydra  sp, 

P.  PLATYHELM1NTHE5 

CI.  Turbellana 
sp.  indetw_ 

P.  NEMERTEA 

Prostoma  rubrufr 

P.  NEMATODA 

ip.  indet,__. 

1 

1 

P.  ANNELIDA 

CI.  Polychaeta 

Manayunkia  speciosa 

CI.  Oligochaeta 
F.  Glossoscolecidac 
sp.  irtdet. 

F.  Lumbriculidae 

Srylodrilus  herinRianus 

11              \ 

F.  Naididae 

Arcteonais  lomondi 

N.  variabilis 

1      __       J«           : 

Sphidonais  serper-::n£                              __[ 

1                IV           1 

Riplstes  paras:i£                                                                                         .     ,    ,, 

Srylaria  fossujans                                                                                     

S.  lacustrts                                                                                                 1  ... .  .    .  . 

1               11 

UncfriSis  uncihata                                                                                                            i 

... 

F.  Tubificidae 

Aulodrilus  americanus 

1 
1 

A.  pluriseta 

IivoCriius  tcmpietor.. 

Ltrnrtodrilus  cervu 

*<> 

*          1 

« 

ao 

L.  claparedianus 

5          I              31 

L.  hdnmetsteri 

3* 

fl 

12- 

L,  udekemianus 

Potamothrix  moJaavTensis 

P.  vejdovjkyi 

Ouistadnlus  muttisetosus 

! 

Spirosperrna  lerbx 

3/i 

u 

222.         1             /JUL 

8 

Tubifex  ignotus 

II 

T.  tubifex 

UC, 

139 

l$t? 

?3o 

f 

In 

A  9-  ..   - 

?•? 

<.// 

*0 

1123 

S3 

38? 

2*2. 

HI 

CI.  Hirudin«a 

F.  Eropobdellidee 
Dina  sp. 

F.  Ciossiphoniidae 
Glossiphonia  complanata 

— ^— ^— -^— ^_ 

HelobdelJa  stagnalis 

P.  ARTHROPODA 
CI.  Crustacea 

0.  Isopoda 
F.  Asellidae 

Asellus  sp. 

)? 

(P 

Ik 

0.  Amphipoda 
F.  Gammarldae 

£ 

CI.  Arachnida 
0.  Hydrtctrine 

' 

0.  Ephemeropt«ra 

F.  EphemerisJae 
Hexafcenia  sp. 

F.  Leptophleoiidae 
Leptophlebia  sp. 

F.  CaemdaV 
Caenis  sp. 

0.  Hemiptera 

0.  Megaloptera 

F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elfnidae 

Optioservus  sp. 

, 

-        -- 

■ 

TABLE  1:  SPECIES  AND  DENSITIES  (No./O.Oi  m2)  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AMINISTIKtt  1A  RIVER,  J  9S5 


Taxa 

Station  No. 

2.0-I 

a<j>-a 

20-3 

3-O-H 

HO-S 

O.  Triehoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  Polycentropodid'ae 
Polycentropus  sp. 

0.  Diptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironornus  sp. 

i 

Cryptochtronornus  sp 


Demicryptochironomus  sp. 

D'icrotendipes  sp. 

1 

Harnischis  sp. 

,. 

Parachironomus  sp. 

;                      i                     i           ? 

Paracladopeima  sp. 

I               «               ! 

Paratamvtarsus  sp. 

\               i 

Phaenopsectra  sp. 

i                              1                              i 

Polypedflum  sp. 

Tanytarsus  sp. 

| 

S.F.  Diarnesinae 
Monodiamesa  sp. 

f 

S.F.  Orthocladinae 
Cricotopus  sp. 

..     ..__  L          2 1> 

Heterotrissoelad'Ius  sp. 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

Procladius  sp. 

1 

* 

-i 

i 

F.  Chironomidae  pupae  sp.  inoe:. 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeum 

M.  trsnsversum 

3 

| 

Sphaerium  sp. 

9- 

Pisictium  sp. 

t> 

£. 

* 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Planorbiidae 
Helisoma  anceps 

H.  trjvolvis 

Gvraulus  parvus 

F.  pViysiaae 
Phy»  Ryrina 

Phvsa  sp. 

I 

_  _     /. 

Phvsella  sp. 

F.  Valvatidae 
Valvata  sincera 

2- 

V.  tricarinata 

1 

TOTAL 

3«S 

139 

0  12~<. 

1999 

V3£ 

NO.  OF  TAX  A 

W 

a 

s 

* 

1? 

SHANNON-WEANER  DIVERSITY 

1   SO 

2-  | ', 

a-s 

\     "ZG 

Z.     "    °\ 

RICHNESS 

l.V-t 

3g 

D  cr 

O  °.~i. 

£l.  -\ 

EVENNESS 

O   i°, 

Old 

c  -:° 

o:.o 

**>     -  A 

I 
I 
I 


'ABLE   I: 


SPECIES  AND  DENSITIES  CNo./C.  Oi  rr/j  OF  BENTH1C  INVERTEBRATES  1\  THE  KAMIN1ST1K4JA  RIVER.  1 982 


Taxa 

Station  No.  _  ,      , 

3.1-1 

31-3- 

3./-S 

21-H 

3/-£ 

P.  COELENTERATA 

Hydra  sp. 

- 1         -  -  - 

P.  PLATYHELMINTHES                         1 
CI.  Turbellaria 

to.  indet^ ,                                 1                             ! 

P.  NEMERTEA 

Prostoma  rub  rum 

;               1 

i 

P.  NEMATODA 

sp.  indet,. 


P.  ANNELIDA 

CI.  Polychaeta 

Manayunkia  spec  ipsa 


CI.  Oligochaeta 
F.  Glossescolecidae 
indet^ 


ip. 


F.  Lumbriculidae 

Stylodrilus  heringianus 
F,  Naidiaae 


Arcieonaii  lomondj 
is.  variabilis 


OWiioonais  serpcrtii-ia 
Ripijtes  parasita 


Stylana  lossulans 
S,  lacustris 


Uncinaij  uncinata 


F.  Tubificidae 

Aulodrilus  americanus 
A.  Iimnobius 


A.  pluriseta 


liyodrilus  terrtplctonT 


Lirnrtodrflus  cervix 


L.  claparedianus 


LTholfmeister 


L.  udekernianus 


ML. 


_LL 


JUL 


Potamothrjx  motoavienjis 


P.  veidovskyi 


I 


uistadnlus  mulmetosus 


iroiperma  <era> 


Tubiiex  ignotus 


J_S_ 


J2Jl. 


C! 


T.  tubilex 

Immature  with  hair  setae__ 

immature  without  hair  setae_ 
Hirudinea 
F.  EroporxJeHiOae 

Dma  sp, 

F.  Clossiphoniidae 

Glossiprionia  complanata 


Helofadejla  stagnalis 


P.  ARTHROPOOA 
CI.  Crustacea 
O.  itopoda 
F.  Aaellidae 

Asellm  sp, 

O.  Amphipoda 

F.  Cammaridae 

Gammarus  sp. 

CI.  Arachnida 

0.  Hydracarina 

sp.  indet,_ 


s 


^k- 


_S2- 


O.  Ephemeroptera 
F.  Ephemeridae 

Hexjgenla  sp. 

F.  Leptophlebiidae 

Lcptophlebia  sp. 

F.  Caenidae 

Caen  is  sp. 

O.  Hemiptera 

F.  Corixidae  sp.  indet„ 

0.  Megaloptera 

F.  Sialidae 

Sialii  sp. 


O.  Coleoptera 
F.  Elmidae 

Dubiraphia  sp. 

Qpuoservus  sp._ 


JJU. 


<£ 


»d- 


TABLE  i: 


SPECIES  AND  DENSITIES  (N0./Q.C5  m'l  OF  BENTHIC  INVERTEBRATES  IN  THE  K AMINISTIKU  IA  RIVER,  I9SJ 


Taxa                                                       Statior  No. 

D  l-  1 

3  t-2 

2/-3 

j/-v 

3/-S 

0.  Trichoptera 
F.  Leptoceridae 

Nectopsvche  sp. 

F.  Polyeenrropodibat 
Polvcentropus  sp. 

O.  biptera 
F.  CMronomidae 
S.F.  Chironomlnae 
Chironornus  sp. 

1 

i 

Cryptocnironomus  sp. 

- 

~ 

Dermcryptochironomus  sp. 

Dicrotendipes  sp. 

Harnisehia  sp. 

Parachironomus  sp. 

Paracladopelma  sp. 

' 

Paratamvtarsus  sp. 

_  - 

Priaenopsectra  sp. 

! 

Polypedilum  s'p. 

■ 

Tanvtarsus  sp. 

3 

S.F.  Diamesinae 
Monodiamesa  sp. 

- 

S.F.  Crthocladinae 
Cricotopus  sp. 

Heterotnssoclad'ius  sp. 

S.F,  Tanypodinae 
Ablabesmyja  sp. 

Proeladius  sp. 

3<; 

lb 

5 

£- 

F.  Chironomidae  pupae  sp.  indel. 

F.  Ceratopogonidae 
Bezzia  complex 

1 

P.  MOLLUSCA 

CI.  Bivatvia 
F.  Sphaeridae 

Museulium  partumeun- 

M.  transversurr 

5phaerium  sp. 

Pisldium  sp. 

""5 

=, 

£_ 

^ 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

I 

F.  Planorbiidee 
Helisoma  anceps 

H.  trivolvis 

Gyraulus  parvus 

F.  Physidae 
Phvsa  gvrina 

Phys*  sp. 

Physella  sp. 

F.  VaJvaiidae 
Valvata  sincera 

V.  tncarinata 

! 

TOTAL 

ttS 

;30 

1% 

3  8? 

"5o 

NO.  OF  TAX  A 

/3 

<? 

H 

» 

O 

SHANNON-WEANER  DIVERSITY 

;  ^ 

2  h£ 

\  ■  Q,° 

RICHNESS 

0. '- 

!  5fa 

=  J 

i-    '    " 

EVENNESS 

5  ■=  i 

o  ^e 

q  92 

0  5 

-.  i: 

--.  BLE 


SPECIES  AND  DENSITIES  (NO./0.05  rr'    OF  BENTHIC  INVERTEBR  ^TES  '\  THE  KAUlNJSTIKll  l-  RIVER,  I9M 


Taxa 

Station  No. 

aa-jl 

aa-3 

aa-^ 

S3.-S 

P.  COELEOTERATA 
Hydra  sp. 

P.  PLATYHELMINTHE5 

CI.  Turbellarja 
sp.  indet 


P.  NEMERTEA 

Prostoma  rubnjm 


P.  NEMATODA 
«p.  indet,_ 


P.  ANNELIDA 

CI.  Polychaet* 
Manayunkia 


spec  i 


CI.  Oligochaeta 
F.  Clossoscolecidae 

tp.  indet. 
F 


Lumbriculidae 
Stylodrilus  heririRianus 


F.  Naiciflae 

Arcteonais  lomondi 


_1S_ 


N.  variabilis 


Opruflona;!  serper,;:~a 


Ripisics  parasKj 


Siylana  iossulans 


S.  lacustris 


Uncirvais  uncinata 


F.  Tubifieidae 

Aulodhlus  amencanus 


A.  limnoETus 


A.  plurjjeta                                                                                                                              , 

1 

«c 

Ilvoorilus  templeion. 

1 

Limnodrilus  ce-vix 

L.  claparedianus 

JL 

L.  hoffmeisteri 

'« 

- 

C  udeTTernianus 

Potamothrix  moldaviensi" 

P.  veidovskyj 

pulstadrijus  multiseiosu! 

Spirosperme  ierox 

1£. 

It 

ic 

IH 

Tubifex  jpnotu; 

ta. 

a 

i 

T.  tubifex 

11 

/ 

b 

la. 

t 

ID 

1i 

53 

i> 

CI.  Hirudinea 

F.  Eropobdellidae 
Dina  ic. 

F.  S'iossiphoniidae 

Glossiphonia  complanata 

Heiobdella  sta_£nau< 

* 

P.  ARTHROPODA 

CI.  Crustacea 
0.  Isopoda 
F.  Asellidae 
Melius  sp. 

3 

1 

0.  Amphipoda 
F.  Gammaridae 
Gammarus  sp. 

| 

CI.  Aracfinioa 
0.  Hydracarina 

1 

1 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexa^enla  sp. 

F.  Leptophlebiidat 

F.  Caemda'e 
Caen  is  fp. 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Siaiis  sp. 

■ 

^^^— ^^^^— 

0.  Coleopiera 
F.  Elmidae 

Optioservus  sp. 

_ 

TABLE  1:  SPECIES  AND  DENSITIES  (No./C.OJ  m2]  OF  BENTHIC  INVERTEBRATES  IN  THE  KAVIMSTIKU  IA  RIVER,  !5£J 


Taxa 

Station  No. 

pa-/ 

h-sl-a. 

0.2-2 

33.-*i 

HS--& 

0.  Trichoptera 
F.  Leptoceridae 
Neetopsyche  sp. 

1 

F,  Polycentropodidae 
Polycen;ropus  sp. 

O.  Dsptera 
F.  Chironomidae 
S.F.  Chjronominar 
Chironomus  sp. 

Crypiochironomus  sp. 

1                    - 

jemirrvprocriironomus  sp. 

Dirrotcnd;p»;  s:. 

Harmscnie  sp. 

Parachironomus  sp. 

Para:.adopelma  so. 

Paratamvtarsus  sp. 

Phaenopsectra  sp. 

PoJypedilum  sp. 

Tanytarsus  sp. 

S.F.  Diamesinas 
Monodiamesa  sp. 

£ 

- 

- 

S.F.  Orthocladina* 
Cncotopus  sp. 

Heterotrtssocladus  sp. 

S.F.  Tanypodmae 
AJjlabesmvia  sp. 

Procladius  sp. 

~- 

& 

F.  Cruronomidae  pupa?  sp.  inoet, 

F.  Ceratopogonidae 
Bezzia  complex 

1 

P.  MOLLUSCA 

CI.  Brvalvis 
F.  Sphaerldae 

MuscuIiuiTi  partumeum 

K'..  iransversurr; 

t 

Spbaenum  sp. 

PHid'ium  sp. 

1 

i          _  i            : ! 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  hmoss 

S             1 

F.  Planorbiidae 
Hehsoma  anceps 

H.  trivolvis 

i 

Cyraulus  parvus 

/                        ! 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

Pliysella  sp. 

F.  Valvatidae 
Valvata  sincera 

5 

V,  tncarinata 

J 

V 

TOTAL 

7  I 

1                   332, 

2^ 

?? 

NO.  OF  TAXA 

10 

/                1C 

«_ 

'* 

SHANNON-WEANER  DIVERSITY 

i  cz 

-  •'■<£ 

RICHNESS 

I  -  z. 

i  £. 

Z  i2. 

-:    ;, 

FVENNES5                                                           .      .   _  . 

0  i>£. 

T  .„  -                           r-     , 

rs  c- 

■s     *  "_ 

1 

'ABLE  I: 


SPECIES  AND  DENSITIES  ENo./G.OJ  rr-'OF  BEMHIC  INVERTEBRATES  IX  THE  K A VIVST1KVI  IA  RIVER,  1  9j; 


Taxa 

Station  No. 

23,-1 

23-2. 

5  3-3 

23-" 

23-5 

P.  COELENTERATA 
rtydra  sp. 

P.  PLATYHELMINTHES 

CI.  Turbellaria 
id.  indet, 

2.          I 

P.  NEMERTEA 

Prostoma  rubrum 

■ 

P.  NEMATODA 

sp.  indet. 

P.  ANNELIDA 

CI.  Polychaeta 

Manavunkia  speciosa 

i 

CI.  Oligochaeta 

F.  Giossoseolecidae 
sp.  indet4 

F.  Lumbriculidae 

Stylodrilus  herinsianus 

1 

F.  Naididae 

Arcteortais  lomondi 

i 

N.  variabilis 

Ophidonais  serpentina 

10 

i                        V2~ 

RlDiJtes  parasita 

Stylaria  fossulans 

S.  lacustns 

5 

1 

Uncinais  uncinata 

1              1              1 

F.  Tubificidae 

Aulodrilus  americanus 

1 

A.  Iimiiobius 

1 

A.  pluriieu 

llyodriius  temgletoni 

Limnodnlus  cervix 

4>* 

lii  .  .   . 

Lt 

2e* 

;r 

L.  claparedianys 

1 

L.  hoitmeisteri 

??               ]              lie 

iS                               IA          , 

L  udekemianus 

!              s^ 

Potamothrix  moldaviens;: 

1 

1-- 

P".  veido'vskvi 

1 

Ouistadrilus  multisetosus 

Spirojperma  ferox 

11             I               s* 

£c5                           it 

Tubiiex"  ijt'notus 

! 

T.  tubifex 

W               I             3  ?f 

?S8           I           a«           |                 £ 

ifi,                \          litT 

4sS         i       j  itl                   ."»* 

J?0                              2ii 

/ti                  »»                     ii. 

CI.  Hirudinea 
F.  Eropobdellidae 
Dina  sc. 

3. 

I 

F.  ClojsiphoriiiOae 
Clossipfionia  comptanata 

y 

Heloboella  stagnalis 

i 

P.  ARTHROPOD  A 

CI.  Crustacea 

C.  lsopoda 

F.  Asellidae 
Asellus  sp. 

m 

V9 

0.  Amphipoda 

F.  Cammaridae 
Gammarus  sp. 

LS 

C!.  Arachnid* 
O.  Hydracarlna 

I 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexwenia  sp. 

F.  Leptophiebiidae 
Leptophlebia  sp. 

F.  c"aenidae 

0.  Hemiptera 

2 

0.  Megaloptera 
F.  Siaiidae 
Stalis  sp. 

0.  toleoptera 
F.  Elmidae 

Optiojervus  sp. 

i                       1 

TABLE  1: 


SPECIES  AND  DENSITIES  (No./O.Oi  rr,z)  OF  EENTHIC  INVERTEBRATES  IN  THE  K  AMIN1STIKU 1A  RIVER,  1981 


Taxa                                                       Siation  No. 

23-/ 

a3-i. 

23-3 

53-V 

J  3-5 

0.  Triehoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  Polycentropodidac 
Polycentropus  sp. 

0.  Siptera 
F.  Chironomidae 
S.F.  Chjronominae 
Chironomus  sp. 

A 

Cryptcchironomus  sp. 

- 

Demicryptochironomus  s^. 

Dicrotendipes  sp. 

Harmschia  sp. 

Parachironomus  sp. 

? 

i             / 

Paracladopelma  sp. 

Paratamytarsus  sp. 

PhaenoPsectra  sp. 

Poiypedilurr  sp. 

1 

Tanvtarsus  sp. 

S.F.  Diam'esinae 
Monodiarnesa  sp. 

S.F.  Orthociadinae 
Cricotopus  sp. 

Heterotrissocladius  sp. 

I 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

i 

Proeladius  sp. 

1  9- 

JO 

5 

at 

/ 

F.  Chironomidae  pupae  sp.  inde;. 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeum 

J_ 

M.  tranjversum 

« 

Sphaerium  sp. 

i 

prsldTum  sp. 

CI.  Gastropoda 
•F.  Hydrobiidae 
Amnicola  lirnosa 

}L          . . 

F.  Plandfb!id*ae 
Helisoma  anceps 

H.  tnvolvis 

1 

Gvrauluj  parvus 

F.  Physidee 
Physa  gyrina 

Phvsa  sp. 

Phvsella  sp. 

i 

F.  Valvatidae 
Valvata  sincera 

a 

/ 

1              \            2. 

V.  tncarjnata 

1 

TOTAL 

wai 

36*/ 

/<?££ 

^//O/ 

39^ 

NO.  OF  TAXA                                     .     

18 

9 

* 

? 

IZL 

SHANNON-WEANER  DIVERSITY 

1  \\c 

2.  - 

0  £0 

-  '_ 

~<-     L*c 
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1Mfi 
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EVENNESS 

O'SL 
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■ABLE  1:  SPECIES  AND  DENSITIES  (N6./0.03  rr'')  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AVINISTIKU  IA  RIVER,  I  9S.* 


Taxa 

Sea 

ion  No.  _ 

9-t-i 

»%-d> 

11- 

3> 

34 

-H 

SM-$ 

P.  COELENTERATA 

Hydra  sp. 

P.  PLATYHELMINTHE5 

CJ.  Turbeliaria 
sp.  indet. 

i 

P.  NEMERTEA 

Prostoma  rubrurr 

P.  NEMATODA 

sp.  inde:, 

P.  ANNELIDA 

CJ.  Polychaeta 

Manavunkia  speciosa 

i 

CI.  Oligochaeta 
F.  Glossoscoiecidae 
sp.  inde:. 

i 

F.  Lumbriculidae 

Stvlodrilus  heringianus 

F.  Naididae 

Arcteonais  lomondi 


N.  variabilis 


Ophidonais  serpentina 


_^ 


Ripistes  parasita 


_S£_ 


Stvlaria  tossularis 


S.  lacustris 


JdL. 


Uncjnais  uncinata 


F.  Tubificidae" 
Aulodrilus  americanus 


A.  iimnobius 


A.  pluriseta 


Ilyoqnlus  templetoni 


J5L 


Limnoarilus  cervix 


L.  claparedianu; 


L.  bo'ifmeisteri 


L.  udekemianus 


Pota motor ix  moioaviensis 


cjdovsky 


OTiistadrilus  multisetosus 


Spirosperma  ierox 


_ia_ 


Tubifex  ignotus 


T.  tubiiex 


3EE 


"«1 


3t 


immature  with  hair  setae, _ 

immature  without  bair  setae_ 
CI.  Hirudinea 

F.  Eropobdellidae 
Dina  sp. 


MS. 


SJL- 


JLL 


.  Clossiphoniidae 
Clossiphoriia  cornplanata 


Heiobdella  stapnalis 


P.  ARTHROPOD  A 

CI.  Crustacea 
O.  lsopoda 
F.  Asellidae 
Asellus  sp. 


_i2_ 


0.  Amphipoda 
F.  Gammaridae 

Gammarus  sp, 
CI.  Aracnnida 
O.  Hydracarina 

sp.  indet, 


0.  Ephemeroptera 
F.  Ephemeridae 

Hexanenia  sp. 

F.  Leptophlebiidae 

Leptophlebia  sp;_ 
F.  Caemaae 

Caen  is  sp. 


O.  Hemiptera 
F.  Corixidae  sp.  indet,. 
O.  -Megaloptera 
F.  Sialidae 
Sialis  sp. 


O.  Coleoptera 

F.  Elmidae 
Dubiraphia  sp.__ 
Optioservus  sp. 


TABLE  1:  SPECIES  AND  DENSITIES  (No. /O.OJ  m2)  OF  BENTHIC  INVERTEBRATES  IN  THE  K AVJNISTIKU'I*  RIVER,  I9J3 


Taxa                                                   Station  No. 

St*/-/ 

2H-3- 

av-3 

5V-V 

5V-s 

0.  Triehopters 
F.  Leptocerldae 
Nectopsyche  sp. 

F.  Polycehtropodidae 
Polycentropus  sp. 

1 

O.  Dipteral 
F.  Chironornidae 
S.F.  Chlronomlnae 
Chironomus  sp. 

Cryptochironomus  sp. 

Demio-yptochironomus  sp. 

D:crotendipes  sp. 

Harnischia  sp. 

Parachironomus  sp.                                                      / 

\A 

Paracladopeima  sp. 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

P-olvpealTum  sp. 

Tanytar5us  sp. 

S. F.  Diamesinae 
Monodiamesa  sp. 

S. F.  Orthocladinae 

Cricotopus  sp.                                                              / 

!               1? 

Heterotrissociadiut  sp. 

S.F.  Tanypodinae 
Abiabesmyie  sp. 

Procladius  sp. 

Q. 

F.  Chironornidae  puoae  sp.  indet, 

F.  Ceraiopogonidae 
Bezzia  complex 

~ 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaerjdae 

Muscuiium  partumeum 

M.  transversum 

Sphaerium  sp. 

I 

PisTdium  sp. 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Planorbiidae 
Helisoma  anceps 

i 

H.  trivolvis 

| 

Gyraulus  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

1 

Physella  sp. 

I 

F.  Valvatidae 
Valvata  sincera 

V.  tricarinata 

TOTAL 

2*i 

/V05 

^33 

L2* 

Ixc, 

NO.  OF  TAXA 

8 

H 

SL 

3 

/q 

5HANN0N-WEANER  DIVERSITY 

'a    ~StL 
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D  io2 

i  -i 
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"ABLE  1: 


SPECIES  AND  DENSITIES  (No./C.O;  rr^OF  BENTH1C  INVERTEBRATES  IN  THE  K  AV'IMSTIKtt  I.A  RIVER.  I9E2 


Taxa                                                 Stat 

ion  No. 

Sl5-I 

2S-X. 

OS- 2 

2S-H 

JL5-$ 

P.  COELENTERATA 

Hvdra  sp. 

1 

P.  PLATYHELMINTHE5 

CJ.  Turbellaria 

1 

P.  NEMERTEA 

Prostoma  rubrum 

| 

P.  NEMATODA 

sp.  indei. 

P.  ANNELIDA 

CI.  Polychaeta 

Manayunkia  speciosa 

i 

1 

Ci.  Qligochaeta 
F.  Glossoscolecidae 

sp.  indet. 

F.  Lumbrieulidae 

Stvlodrilus  herincianus 

m 

F.  Naididae 

Arcteonais  lomondi 

2_            ! 

N.  variabilis 

Ophidonais  serpentina 

•so 

Rioisies  parasita 

Stylaria  fojsuJarii 

S.  lacustris 

£ 

Uncinais  uncinate 

..   ... 

a 

F.  Tubificidae 

Aulodrilus  americanus 

A.  ilmnobius 

A.  plurisete 

MS 

1 

iiyodrilus  templeiom 

Limnodnlus  cervix 

21 

?* 

i,\        1 

L.  claparedianus 

1 

L.  hoifmeisteri 

J)?* 

It 

IS& 

a 

/?        j 

L.  uaekemianus 

Potamothrix  moJdaviensis 

■ 



<5uistaariJus  multisetosus 

;o 

a; 

■s 

Spirosperma  ferox 

Hi 

» 

*i 

* 

If 

Tubifex  ipnotuj 

« 

ID 

T.  tubifex 

19% 

ut 

f       ?f 

1 Si 

i  »* 

ill 

1 

II 

SI? 

111 

w< 

h 

Hk 

CJ.  Hirudinea 
F.  Eropobdellidae 

F.  Glossiphoniidae 
Glossiphonia  eomplanata 

HeJoboella  stapnah" 

P.  ARTHROPODA 

CI.  Crustacea 
0.  Isopoda 
F.  Asellidae 

1C.Z 

II 

31 

0.  Amphipoda 
F.  Gammaridae 

*") 

1 

CI.  Araehnida 
0.  Hydraearina 

1 

O.  Ephemeroptera 
F.  Ephemeridae 

F.  Leptophlebiidae 

F.  Caenidae 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 

0.  Coleoptera 
F.  Elmidae 

OpJioservus  sp. 

1 

I 
I 


TABLE  li 


SPECIES  AND  DENSITIES  (No./O.Ci  m*)  OF  BENTHIC  INVERTEBRATES  J\  THE  KAMINIST1KU  IA  RIVER,  lili 


Taxi                                                       Station  No. 

as-/ 

as-~ 

2S-2 

25-H 

iS-S 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  PoJycentropodi'dM 

Polveentropus  sp. 

0.  Diptera 
F.  Chironomidae 
S.F.  Chlrortominae 
Chironomus  sp. 

a 

Cryptochironomus  sp. 

\              >               \               1 

Demicryptcchironomus  sp. 

Dierotertdipes  sp. 

Harruschia  sp. 

i              i              ; 

Parachironomus  sp. 

/       j              i  . .              ; 

Paracladopelrna  sp. 

c 

Paratamytarsus  sp. 

Phaenopseetra  sp. 

Polypedilum  sp. 

Tanytarsus  sp. 

1 

S.F.  Diamesinae 
Monodiamesa  sp. 

' 

; 

S.F,  Orthocladjnae 
Cricotopus  sp. 

! 
1 

HeterotrissociaJius  sp. 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

Procladius  sp. 

WL 

3£ 

2  v 

F.  Chironomidae  pupa?  sp.  indet. 

I 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeurn 

IH 

M.  trans  versum 

Sphaerium  sp. 

y      .... 

II 

Plsidium  sp. 

?i 

a 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  iimoss 

j 

F.  Planorbiidae 
Helisoma  anceps 

H.  trivoivis 

I 

Gvraulus  parvus 

F.  Physidae 
Physa  gyrina 

Phvsa  sp. 

:                   ! 

Physella  sp. 

;                   I 

F.  Valvatidae 
Valvata  sincere 

- 

V.  tricarinata 

1 

...      1 

TOTAL 

/V<??- 

?/p 

?^3 

3/ 

133 

NO.  OF  TAX  A 

15 

H 

f£ 

li 

* 

SHANNON-WEANER  DIVERSITY            

ftp 

2  S2 

2  j  i 

/-   r 

I  13 

RICHNESS 

r.ob 

2  ■?. 

l  c'.'o 

\  2  0 

^ 

EVENNESS 

ft.Wft 

2  jfife 

n  *£ 

0  <k 

-     7", 

1 

TABLE  1:  SPECIES  AND  DENSITIES  (No.'C.OJ  m*)  OF  BENTHIC  INVERTEBRATES  IN  THE  K  AVINISTIK'i  1 '  RIVER,  i  98.' 


Taxa 


Station  No. 


<??-/ 


3?-3. 


3?-3 


Z?-H 


3*S 


P.  COELENTERATA 

Hydra  sp. 


P.  PLATYHELMINTHES 

CI.  Turbeli»ri* 
sp.  mdet . 


P.  NEMERTEA 

Prostoma  rub  rum 


P.  NEMATODA 
sp.  indet,. 


P.  ANNELIDA 

Ci.  Polychaeta 

Manayunkia  speciesa 


CI.  Oligochaeta 
F.  Clossoscolecidae 

sp.  indeu_ 


F.  Lumbr jculidae 

Stylodrilus  herinKianus 


F.  Naididae 

Arcteonais  lomond: 


\.  variabilis 


Ophidonais  serpentina 
fitpistes  parasna 


Styiana  lossman: 


S.  lacustris 


Jncinais  uncinau 


Tubificidae 
Aulodrilus  americanws 


A.  limnobius 

A.  pluriseta                                                                                                                                                                                          , 

llvodnlus  tempieton: 

Limnodrilus  cervix 

D9n                      /VS 

'/*> 

V9?           1 

-1 

L  ciaparedianus 

L.  Koffrnelst'eri 

111 

?? 

111            1 

i? 

L.  udekemianu< 

1                "" 

Potamotnrix  molaaviensis 

P.  vejdovs><v, 

Ouistadrilus  multisetosus 

Spirosperma  Fere! 

Tubilex  tgnotus 

T.  tubilex 

a?n 

??■ 

3  04 

aa 

■M 

at  ?<t 

/■is. 

iSii. 

IIS* 

Immature  without  hair  setae, 

?,8fc 

S?<? 

?? 

aa<? 

S5 

CI.  Hirudinea 

F.  Eropobdellidae 
Dina  sp, 

F.  Clossiphoniidae 
Clossiphonia  complanata 

Heiobdell*  stajjnahs 

P.  ARTHROPOD  A 

CI.  Cruttacea 
0.  Isopoda 
F.  Asellidae 
Asellus  sp. 

i 

0.  Amphipoda 
F.  Gammaridae 

Cammirj;  sp. 

CI.  Ar'achnldT" 
0.  Hydraearlna 

0.  Ephemeroptera 
F.  Epriemeridae 
Hexaeenia  sp. 

F.  Leptoprtlebiidae 
Leptophlebia  sp. 

F.  Caenidae 
Caen  is  sp. 

1 

0.  Hemiptera 

0.  Megaloptera 

F.  Sialidae 
Sialis  sp. 

C.  Coleoptera 
F.  Elmidae 

1 

OPtioservus  sp. 

! 

TABLE  1:  SPECIES  AND  DENSITIES  (No./O.OJ  m2)  OF  HENTH1C  INVERTEBRATES  IN  THE  K  AV.INIS71KVI  IA  RIVER, 


9S.I 


Taxa                                                       Station  No. 

3-?-/ 

s?-a. 

32-3 

o?7-v 

fi?S 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsycbe  sp. 

F.  Poiycentropodidae 
Polycentropus  sp. 

;                            : 

0.  Diptera 
F.  Chironornidae 
S.F.  Chirononinae 
Chironomus  sp. 

Cryptochironorhus  sp. 

Demicrvptochironomus  sp. 

Dierotrndipes  sp. 

Harnischia  sp. 

Parachironomus  sp. 

1 

Paraciadope-lma  sp. 

1                   1 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

Poivpediium  sp. 

1 

Tanytarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Orthocladinas 
Cricotopus  sp. 

i               1 

Heterotnssoclaaius  sp. 

S.F.  Tanypodinae 

Ablabesmyia  sp. 

Procladius  sp. 

/ 

Z- 

i  2 

F.  Chironornidae  pupae  sp.  indet, 

F.  Ceratopogonidae 
bezzia  complex 

i 

P.  MOU-USCA 
CI.  Bivaivia 
F.  Sphaeridae 

Musculium  partumeum 

M.  transversurri 

Sphaerium  sp. 

« 

J 

Pisidium  sp. 

!        1 

Ci.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

\ 

F.  Pianorbiidae 
Heiisoma  anceps 

- 

H.  trivotvis 

Gyraulus  parvus 

1 

F.  Physidae 
Physa  gyring 

1 

Physa  sp. 

Physella  sp. 

F.  Vaivatidae 
Vaivata  sineera 

- 

V.  tricarinata 

TOTAL 

<LKOU 

&.*/ 

41i?j 

.2255? 

i¥ot 

NO.  OF  TAX  A 

3 

3 

H 

5 

/3 

SHANNON-WEAKER  DIVERSITY 

O-lft 

D-H2 

n  b£ 

- .  i 

RICHNESS 

D  S3 

0   52 

:  fc  i 

-o 

EVENNESS 

0  49 

Dlfr, 

O  52 

n  ^ 

O  it 

rABLE  1: 


SPECIES  AND  DEN'SmES  (No./C.Si  m')  OF  BEN'THIC  1NVEP7EBR  ATES  IN  THE  KAMINlSTTKttlA  RIVER.  .9g,« 


Taxa 

Station  Nc.  »,  _     , 

28-; 

fi-S-2. 

3.B-2 

28-H 

£S-S 

P.  COELENTERATA 

Hvdra  sp. 

P.  PLATYHELMINTHES 

CI.  Turbellaria 
sp.  indet. 

P.  NEMERTEA 

Prostoma  rubrufr, 

P.  NEMATODA 
sp.  indet,_ 


.  ANNELIDA 

CI.  Potychaeta 

Manayunkia  speciosa 


CI.  Oligochaeta 
F.  Glossoseoleeidae 
sp.  indet.. 


.  Lumbricuhdae 
Stylodrilus  herinsianus 


Naididae 
Arcteonais 


o^ior.d. 


N.  variabilis 


Ophidonais  serpentina 

Ripistes  parasita 

Stylana  lossulans 


S.  lacustris 


Unci  na  is  uncinate 
F.  Tubificidie 


Aulpdriius  americanus 


A.  limnobiui 


A.  pluris_eta 


llvocruus  templeton. 
LimnodfTlus  cervp 
L.  claparedianus 


JLZ-. 


LThoilmeiste 


L.  uockemianus 


_23_ 


_22_ 


Potamothrtx  molcaviensis 
P,  veidovskyi 


I 


uistadrilus  multiseiosu; 


irosperrna  ferox 


Tubifcx  ipnotus 


T.  mbiiex 

immature  with  hair  se:ae_ 


AQ 


-S. 


Z2X 


^LL. 


-52- 


_2SL 


~jg. 


immature  without  hair  setat_ 
CI.  Hirudinea 

F.  EropobdeUidae 
Dina  sp. 


F.  Glossiphoniioae 
Glossiphonia  complanata 


Heloboella  stagnahs 


P.  ARTHROPOD  A 

CI.  Crustacea 
O.  lsopoda 
F.  Aseliidae 

Asellus  sp. 

0.  Amphipoda 


F.  Gammaridae 
Gammarus  sp. 
"1.  Arachnida 

0.  Hydracarina 
Sp.  indet. 

O.  Ephemeroptera 

F.  Ephemeridae 


Hexasenia  spi 


F.  Leptophleoiidae 
LeptopMebia  sp. 

F.  Caenidae 

Caen  is  sp. 


_2*_ 


S 


JJl. 


it 


JL^ 


& 


tM 


0.  Hemiptera 

F.  Gorixidae  sp.  indet, 

O.  Megaloptera 

F.  Sialidae 

Sialis  sp, 

0.  Coleoptera 
F.  Elmidae 

Dubiraphia  sp. 


Qptioservus  sp._ 


$0 


_i£_ 


I 


I 


TABLE  li 


SPECIES  AND  DENSITIES  (NO./0.0J  mz>  OF  EENTH1C  INVERTEBRATES  IN  THE  K AMIMSTIKU'IA  RIVER,  1983 


Taxa                                                       Station  No. 

28-t 

$8- -Sl 

■3P-3 

Zg-<i 

<2?-S 

0.  Trichoptera 
F.  Leptoce  ridae 
Nectopsyche  sp. 

F.  Polycentropodiciae 
Polycentropus  sp. 

0.  Diptera 

F.  Chironomidae 

S.F.  Chironominae 

Chironomus  sp. 

1 

'^ryotochironomus  sp. 

Demicryptochironomu!  so. 

Dicrotendipes  sp. 

Harnisehia  sp. 

parachironomus  sp. 

> 

paraclaaopelma  sp. 

■ 1 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

Polypeallirm  sp. 

i 

Tanytarsus  sp. 

. 

S.F.  Diarriesinae 
Monodiamesa  sp. 

! 

S.F.  Orthocladinae 
Cricotopus  sp. 

HeterotrissociJHIus  sp. 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

ProeJadius  sp. 

6 

X 

1 

/ 

F.  Chironomidae  puDae  sp.  indet. 

F.  Ccratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Musculium  partumeum 

M.  transversurr 

1 

iphaerjum  sp. 

/ 

Pisidium  sp. 

1 

1 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

r.  Planorbiidae 
Helisoma  anceps 

H.  trivolvjs 

Gyraulus  parvus 

F.  Physidae 
Physa  tryrira 

! 

Physa  sp. 

I 

Physella  sp. 

F.  Valvatidae 
Valvata  sincera 

V.  tricarinata 

TOTAL 

-Z.LO 

?* 

IfH 

Ava. 

302?- 

NO.  OF  TAXA 

* 

\H 

H 

£ 

^ 

SHANNON-WEANER  DIVERSITY 

I  RO 

1  -81 

\J\ 

1-42 

2  -.2 

RICHNESS 

|.|<| 

1  ~kb 

O^B 

^  ^\M 

0  (oi; 

EVENNESS 

0  b£> 

0.15 

0-l\ 

O  « 

0  Ifi 

-ABLE  1; 


SPECIES  AND  DENSITIES  (NO./0.03  rn*l  OF  BEN'THIC  INVERTEBRATES  IN  THE  KAMINISTIKHIA  RIVER.  !  m 


Taxa 

St  a 

lonNo'P9-/ 

a^-x 

5.9-3 

5?-V 

3?-S 

P.  COELENTERATA 

Hvdra  sp. 

! 

P.  PLATYHELMINTHES 

CI.  Turbellaria 

P.  NEMERTEA 

Pros  torna  rub  rum 


P.  NEMATODA 

sp.  inde:,_ 

P.  ANNELIDA 

Ci.  Polychaeta 

Manavunkia  speeioss 

CI.  Oligochaeta 
F.  Gloisoscolecidae 

F,  Lumbriculidae 

F,  Naidioae 


Arcieonais  lomonrii 
N.  variabilis 


Oprnaonais  serperi:r.a 


RipiSies  parasite 


Stylaria  lossular 


S.  laeustns 


Uncinais  uncinata 


F.  Tubificidae 

Aulodrilus  amencanm 


,-.,  Itmnobius 

A.  glunseta 

Ilyoorilus  tempietoni 

LiTinodriius  cr-vi) 

*\ 

■a. 

2  2.             ,                > 

1 

L.  cJaparfdianus 

1                                i 

L.  hoifrneister, 

/// 

2S                                 / 

L  udekemianu! 

I                                i 

Potamothrix  moldaviensis 

!                           ! 

P.  vejdovskv. 

! 

tjuistadriius  multisetosus 

Spirosperrna  ferox" 

a. 

M 

S 

a 

Tubiiex  isrnotus 

T.  tubilcx 

\ii 

3S                            2% 

\  V 

3V? 

it4 

l/C 

If 

fe3 

ai 

2%. 

Sf 

V 

CI.  Hirudmea 
F.  Eropobdellidae 

Dma  sp, 

F.  Clossiphoniidae 
Glossiphonia  complanate 

Helobdella  stagnahs 

ARTHROPODA 

CI.  Crustacea 
C.  lsopoda 
F.  Asellidae 

/ 

?- 

0.  Amprtipoda 
F.  Camrnarjdae 
Gammarus  sp. 

Cl.  Araehmda 
O.  Hydracarina 

0.  Ephemeroptera 
F.  Ephemeridae 

f.  Leptophlebiidae 

F.  Caenidae 

C.  Hemiptera 

0.  Megaloptera 

F.  Siahdar 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 
Dubiraphia  sp. 

Optioservus  sp. 

•       — = 

TABLE  1: 


SPECIES  AND  DENSITIES  (No./COi  mZ)  OF  BENTHIC  INVERTEBRATES  1\  THE  K AVINISTIKW'IA  RIVER, 


Taxa                                                   Station  No. 

3.9- J 

29-A 

2  9-3 

S9-V 

A9-£ 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  Polycemropodibae 
Polycentropus  sp. 

0.  biptera 
F.  Cbironomidae 
S.F.  Chironominae 
Chironomus  sp. 

I                      1 

Cryptocmronomus  sp. 

Demicryptochironomus  sp. 

Dicroteneipes  sp. 

i 

Harruschia  sp. 

Parachironomus  sp. 

Paracladopelma  sp. 

Paratamytarsus  sp. 

! 

Phaenopsectra  sp. 

i 

\                       ■ 

Polypediliim  sp. 

Tanytarsus  sp. 

i 

S.F.  Diamesinae 
Monodiamesa  sp. 

S.F.  Crthocladinae 
Cricotopus  sp. 

Heterotrissocladius  sp. 

. 

S. F.  Tanypodinac 
Ablabesmyia  sp. 

Procladius  sp. 

// 

.  Jb. 

9. 

i  < 

F.  Chironomidae  pupae  sp.  indet, 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaeridae 

Museulium  partumeum 

£ 

M,  transvsrsurr, 

--  ' 

SBhaenum  sp. 

Ptjidium  sp, 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Pianorbiidae 
Helisoma  anceps 

H.  trivolvis 

Gyraulus  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

! 

Physella  sp, 

F.  Valvatidae 
Valvata  sincera 

'. .  tricannata 

TOTAL 

/  ICL 

921 

1?» 

2^ 

Zr- 

NC.  OF  TAXA 

* 

9- 

7 

H 

* 

SHANNON-U'EANER  DIVERSITY- 

D-W 

i  68 

i  Q2 

i  m2 

RICHNESS 

0  b'l 

\.Qia 

CV^I 

O  i; 

i  qfi 

EVENNESS 

CMC 

0  -4°! 

[>•*■»! 

Ol  \ 

n  fiA 

1 

•ABLE 


SPECIES  AND  DENSITIES  (Nc.'Si 


rr-'OF  BENTHIC  1NVEPTEBR  ATES  IN  THE  KAMINlSTJKtt'IA  RIVER.  I9SJ 


Taxa                                                   Sta 

ion  No._ 

RO-I 

20-Q_ 

30-3 

iO-H 

20 -< 

■    ■  ■ 

P.  COELENTERATA 
Hvdra  sp. 

P.  PLATYHELMrNTHES 
CI.  Turbellana 
sp.  indei, 

P.  NEMERTEA 

Prostoma  rubrum 


P.  NEMATODA 
tp.  inOei,_ 


P.  ANNELIDA 
CI.  Polychaeta 

ManayuoKia  specwsa 


CI.  Oligochaeta 
F.  Glossoscolecidae 
sp.  indet* 


F.  Lumbriculidae 

Stylodrilus  henngianus 


F.  Naididae 

Arcteonais  lomondi                                                                               ,    . 

N     variabilis                                                                                                                       ,                                                        -     ._     , 

Op-.ioonais  terpentine 
Ripmej  parasiii 

i 

Stylaria  (ossuia-:s 

I 

J-  lacustns 

! 

Unonais  uncinata 

F.  Tubificidae 

Aulodrilus  amencanus 

1 

A.  iimnobius 

A.  plunseta 

.     

I 

llYoQrilus  templeTom 


LimnoorTlus  Cffvix 


,£1 


L.  claparedianus 


T~  hoifmeister. 


L.  uoeKemianus 


_S£_ 


Poiamotfiny  moiaaviensii 

P,    vg|0QV5Hy. 


I 


uistadrilus  multisetosus 


irosperma  lerox 


Tubifex  tynotus 


T.  mbilex 

Immature  with  hair  setae_ 


3T 


nzs: 


it 


4^r 


immature  without  hair  setae_ 
CI.  Hirudinea 
F.  Eropobdellidae 

Dint  sp,_ 
F. 


_i^ 


_i£- 


jlossiphoniidac 
Glossiphonja  complanata 


Helobdella  stagnahs 


P.  ARTHROPOD  A 

CI.  Crustacea 
0.  lsopoda 
F.  Asellidae 

Asellus  sp;_ 


0.  Amphipoda 
F.  Gammaridae 

Gammarus  sp. 
CI.  Arachnid* 
O.  Hydracarina 

sp.  indet. 
0.  Ephemeroptera 
F.  Ephemeridae 

Hexagenia  sp. 

F.  Leptophlebiidae 

Leprophlebia  sp. . 
F.  Caenjda* 

Caen  is  sp. 


0.  Hen-uptera 

F.  Corixidae  sp.  indei„ 

O.  Megaloptera 

F.  Sialidae 

Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 

Duairapriia  spi 


Oc:ioservu5  sp. 


-L. 


23. 


TABLE  I: 


SPECIES  AND  DENSITIES  (No./O.OJ  rr.2)  OF  BENTHIC  INVERTEBRATES  !N  THE  KAMINI5TIKVJA  RIVER,  1985 


Taxa                                                       Station  No. 

30-1 

30-3- 

30-3 

30-v 

30-< 

0.  Trichoptera 
F.  Leptoceridae 
Nectopsyche  sp. 

F.  Poiycentropodidae 
Polycentropus  sp. 

0.  biptera 
F.  Chironomidae 
S.F.  Chironominae 
Chironomus  sp. 

) 

1 

Cryptochironomus  sp. 

\ 

Demicryptochirortomus  sp. 

Dicrotendipes  sp. 

\ 

Harnischia  sp. 

1                            1 

Parachironomus  sp. 

Parac/adopeJma  sp. 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

_ 

Pb lypeotTum  sp. 

Tanytarsus  sp. 

S. F.  Diamesinae 
Monodiamesa  sp. 

! 

S.F.  Orthoclsdinae 
Cricotopus  sp. 

-  -, 

Heterotnssoclaaius  sp. 

S. F.  Tanypodinae 
Ablabesmyia  sp. 

ProcJadius  sp. 

¥■? 

L9. 

p- 

h 

F.  Chironomidae  pupae  sp.  indet. 

F.  Ceratopogonidae 
bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
F.  Sphaerldae 

Musculium  partumeunn 

1 

M.  transversum 

Sphaerium  sp. 

5 

\ 

Pisidium  sp. 

1 

i 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Pianorblidae 
Hehsoma  anceps 

H.  trivolvis 

- 

fiyrauluj  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

Phvsella  sp. 

F.  Valvatidae 
Valvata  sincera 

V.  tricarinata 

TOTAL                 . 

*  ts 

239 

IK 

0        ' 

^u 

NO.  OF  TAX  A 

? 

8 

6 

O 

h 

SHANNON-WEANER  DIVERSITY 

?-11 

\M 

\~ 

-     :■£ 

\n\ 

\Mk> 

2  71 

^  ^  "L. 

RTCHNESS 

fvfnnfss 

IVW 

cvb\ 

n-qn 



■"    --'— > 

TABLE  1: 


SPECIES  AND  DENSITIES  (No. 


.Ci 


BEN7HIC  INVERTEBRATES  IN  THE  K  A  VINISTIKVl  1A  RIVER,  I9£." 


Taxi                                                    Stat 

ion  No. 

Shi 

3/- a. 

3/-? 

3/-Y 

3/-S 

1 

P.  COELENTERATA 
Hvdra  sp. 

P.  PLATYHELMINTHE5 

CI.  Turbellaria 
sp.  inflet.. 

P.  NEMERTEA 

Prostorna  rubruxi 

P.  NEMATODA 

sp.  indet, , 

P.  ANNELIDA 

CI.  Polychaeta 

Manavunkia  speciosa 

! 

CI.  Oligochaeta 
F.  Glossoscolecidae 

F.  Lumbriculidae 

Stvlodrilus  heringianus 

. 

3 

•j 

F.  Naidiaae 

Arcteonais  lomondi 

N.  variabilis 

Ophidonais  serpentina 

Ripistes  Darasita                                                                               

1 

Stvlana  fossulans 

S.  lacustris 

Uncinais  uncinata 

F.  Tubificidae 

Aulodrilus  amencanus 

i 

A.  hmnobiu; 

• 

A.  pluriseta 

2 

llvodriJus  templetoni 

Limnodrlius  cervix 

- 

L.  ciaparedianus 

. 

L.  hoifmeisteri 

fi 

1 

5 

,h 

_.  udekemianu; 

X 

_    _. 

u 

Potamothnx  moldaviensls 

P,  veidovskvi 

Ouistadrilus  muliisetosus 

Spirosperrna  ferox 

a 

IH' 

' 

i~ 

Tubitex  iftnotu: 

|              X 

T~ 

III 

T.  tubiiex 

V? 

IX 

ft 

U 

,4 

S 

VJi                         IDL 

I                     if 

3- 

20 

CI.  Hirudinea 

F.  Eropobdellidae 
Dina  so. 

1 

F.  Clossiphoniidae 

GJossiphonia  eomblanata 
Heloboelle  stapnalls 

, —^— 

P.  ARTHROPODA 

CI.  Crustacea 
0.  Isopoda 
F.  Asellidae 
Asellus  sp. 

1 

<A 

9 

0.  Amphipoda 
F.  Gammaridae 
Gammarus  sp. 

CI.  Arachnida 
0.  Hydraearina 

0.  Ephemeroptera 
F.  Ephemeridae 
Hexaeenia  sp. 

F.  LeptophJebiidae 

F.  Caenidae 

0.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 

Optioservus  sp. 

, 

I 

i 

TABLE  I:  SPECIES  AND  DENSITIES  (No./Q.OJ  m*j  OF  BENTHIC  IN VER  TEBRATES  IN  THE  K  AM  INI  ST]  K*]  A  RIVER,  I98J 


Station  No. 


O,  Trichopiera 
F.  Leptoceridae 

Nectopsyche  sp. 
F.  Polycentropodidac 

Polycentropus  sp. 
C.  Ciptera 
F.  Chironomidae 
5.F.  Chironominae 

Chironomus  sp. 

CryptochTronomus  sp 


3,1-1 


3/- J. 


3/-S 


11-H 


3/-S 


Demicryptochjronornus  sp. 

! 

Dicrotendipes  sp. 

Harnischia  sp. 

i 

Parachironomus  sp. 

ParaciadopeJma  sp. 

Paratamytarsus  sp. 

Phaenopsectra  sp. 

! 

Polypediwni  sp. 

I 

Tanytarsus  sp. 

1                \ 

S.F.  Diamesinae 
Monodiamesa  sp. 

/ 

S.F.  Orthocladinae 

Cricotopus  sp. 

» 

Heterornssocradius  sp. 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

1      ■ 

Procladius  sp. 

«V 

H 

ti 

/J 

F.  chironomidae  pupae  sp.  mdet. 

F.  Ceratopogonidae 
&ezjia  complex 

P.  MOLLUSCA 
CI.  BjvaWia 
F.  Sphaeridae 

Musculi_u_m  p_arTumeum 

M.  transversurri 

SpKaerium  sp. 

1 

3 

*y 

Pisidium  sp. 

1 

3 

Ci.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Planorbiidae 
Helisoma  aneeps 

1 

H.  trivolvis 

1' 

oyraulus  parvus 

F.  Physidae 
Ftiysa  gvrina 

Physa  sp. 

Phvsella  sp. 

F.  valvatldae 
Valvata  sincera 

1 

V.  tricarinata 

TOTAL 

9 

/ok 
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V5V 
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-a,BLE  1: 


SPECIES  AND  DENSmEJ  (No./O.OJ 


OF  BEN'THIC  INVEPTEBR  a.TES  IN 


iJNISTIKU  IA 


IVER,  . Hi 


Taxa 

Station  No.  _ 

3J-I 

32-2- 

3£-3> 

2a  -h 

3i-£ 

P.  COELENTERATA 

Hydra  sp. 

P.  PLATYHELMINTHES 

CI.  Turbeljaria 
ip.  indet. 

P.  NEMERTEA 

Prostoma  rubru" 

P.  NEMATODA 

sp.  indet.                                                     J 

I 

P.  ANNELIDA 

CI.  Polychaeta 
Manayunkia 


spcci 


Ci.  Qligochaeia 
F.  Clossoscolecidae 
indet,, 


sp- 


F.  Lumbrjculidae 

Slylodrilus  heringianus 


ML 


9o 


_2£_ 


-^ 


F,  Naididae 

Arcteonais  lomond. 


N.  variabilis 


Qphidonais  serpentina 


Ripistes  parasita 


Stvlaria  lossulans 


S.  laeustris 


Uncinais  uncinata 


F.  Tubilicidae 

Aulodrilus  amerieanus 


A.  limnobius 


A.  piuriaeta 


livodriius  tcmpleton, 

Llmnodriius  cervix 

;_.  claparea.anus 

!_,  ho.'tmf  isic-i                                                 J 

ll                                                            }£. 

IS 

L".  uoekemianus 

Potamotrtrix  moldavierisi? 

P.  vejdovskvi 

Ouistadnlus  multisetosus 

Spirosperrna  iercx 

12 

IS, 

Tubifex  i£notus 

se 

ft 

T.  rubllex 

if 

\ 

-5 

ft 

immature  without  hair  setae. 1 

HS 

/ 

9.1 

?■> 

Ci.  Hirudinea 

F.  Eropobdellidae 
Dina  ip,^                                                    J 

1 

F.  Gloisiphofiiidae 

Glossiohonia  complanata 

HelotxleJle  st»£na,i< 

ARTHROPODA 

CI.  Crustacea 
0.  Isopoda 
F.  Asellidae 

Aseilus  IP. 

2 

3 

1 

0.  Arnphipoda 
F.  Gimmaridae 

Gammaru5  sp. 

CI.  Arachnids 
0.  Hydracarina 

0.  Ephemeroptera 
F.  E,phemeridae 
Hexajtenia  sp. 

F.  Leptophlebitdae 
Leptophlebia  sp. 

F.  Caenjdae 
Caenis  sp. 

C.  Hemiptera 

0.  Megaloptera 
F.  Sialidae 
Sialis  sp. 

0.  Coleoptera 
F.  Elmidae 
Dubtraphia  sp. 

....       1 

Opuoservus  sp.                                                        |                             1          

1 

TABLE  I:  SPECIES  AND  DENSITIES  (No./O.CJ  rr,2)  OF  BENTH1C  INVERTEBRATES  IN  THE  K  AMINIST1KU  IA   RIVER,   198.' 


Taxa 

Station  No. 

33-/ 

sa-a. 

2s-3 

3^"V 

3P-S 

0.  Trichoptera 
F.  Leptoceridae 
Meetopsvehe  sc. 

F.  Polycentropodidae 

Pplycentropus  sp 
O.  Diptera 
F.  Chironomldae 
S.F.  Chironominae 

Cft-ironomus  sp. 


I 
I 
I 


. 

/ 

Demjcryptochironomus  sp. 

Dicrotendipes  sp. 

" 

Harnischia  sp. 

Parachironomus  sp. 

1 

ParacladopeJma  sp. 

\                1 

Paraiamviarsus  sp. 

I 

Pnaenopsectra  sp. 

1 

Polypediiurri  sp. 

Tanytarsus  sp. 

S.F.  Diamesinae 
Monodiamesa  sp. 

a 

/ 

'• 

S.F.  Orfhocladinae 
Cricotopus  sp. 

Heterotrissocladius  sp. 

S.F.  Tanypodinae 
Ablabesmyia  sp. 

Procladius  sp. 

le 

<? 

a. 

F.  Cnironomidae  pupae  sp.  inae:, 

/ 

F.  Ceratopogonidae 
Bezzia  complex 

P.  MOLLUSCA 

CI.  Bivalvia 
ft  Spnaeridae 

MusculiuTi  partumeum 

A 

K'..  transversum 

Sphaerlum  sp. 

i 

Pisidium  sp. 

1 

....  t- 

- 

CI.  Gastropoda 
F.  Hydrobiidae 
Amnicola  limosa 

F.  Pjanorbiid'ae 
Heltsoma  anceps 

H.  trivolvis 

Cyraulus  parvus 

F.  Physidae 
Physa  gyrina 

Physa  sp. 

Physella  ip. 

• 

F.  Valvatidae 
Valvsta  sincere 

V.  tricarinata 

TOTAL 

u 

-.flfl 

3 
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NO.  OF  TAXA 

il. 
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